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CT '5R®TO ^ Rc<W><H >|V||0St<1 

cq^t?»t iflvsft 7 ! *fW ‘WM’ ?P*Rft 

fel^ ^RJ%T PtWl'S W'rF't 

\ , *\ 

«%?[ Rffft^i, %r 1 4¥ftR*t *Rstf%? 
WUa 2|^ft*Ro ^^^Sl<l RIW $i*llfDvs 
t^jra^ ii^i^iw^i W’Tsn^ra fei ^rm-^oiiw<) 
wrf^fs f^n^Frt 

<I3M'0|?I offFTR^ 2|RH RR!^ $<T^R ?RR 

^ufC'ra *f5| 2R*fa 

| Rtfst Rft«l Ri(Ci|<J STf® ^»T <3 <R^? ft«IJ 
<*rs, tft’ srcw ^ ‘■’raw’T opfftra <p?rt<i 
*t?rt <j#s ^ ftrare i wsTR fafelTS && 

«9|J 'Q ^ft ^ sn?cf <j5^ *nk<R! W*t 

^ife 5«K.2 I 

f wi*ift ft wsth R&iwti *ra^Fi 

(7?*fi^5 5R? '©I^w *R^5 CR*p, 

C ormft ft ftst ^STH’ ^aRFs ^R? 

’IfiS CR*R7® ^TR^T, 

f ^n*ift 1% ‘R'oj « fsr^rrm’ *ra*r sh? 

Wl’Rrat 2R3TSR C#f, 

C ^Jt#r ft ftsiR ^JRT® W? 

<r 1I> <ij<i > <il<] ■'TOE (R*R/e *IIm*i, 

r ofR# ft 7R5I 'Q ’Rsl^Rtff ft’TRTIMra? 
«t35?r ^ W[*Rt<! ftsRft ^Rs *TR3, 

C «TR(ft ft fRR CRHt# ^RRSf *R5t3 *R75RJ 

^ora t^’RR ^ftra wr ^ 5 ? <^ 

*l«t 2R*fcl R^RRsf ^5^5 ’(tra I 



4$ <fej? c^n r<w<M (r\*m<\ 

oj^fi 7^4 0 T*RmRdvS ^RmRRs 

^R*fT?re ^rin ?h*\m w w»$ 

vQ r ; T- < <^ V ^ Z 4^ I C^S 

wsm <"'<: r Rj<^c^ f?^p wift 

<v^ -zrprzv <)<j^‘ ST$r | 
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firm- wm wmm 
w&m, ftfir mm? 

$& ic<t mm ®rt 4mf$ yw 

•rfy mrt men, #*f 37-7 

mtbm *rfm$m mrnjrm 

W 3t^T ^7? jto 4^ 

*/«fa far w a^u/* 
%?■ *lRc<C*t °F5B Ctfm? m 

mm cm? mm mr 

mtmrm fm vifow cmr 

<P<76^W, &'oH>l&it \Q 

w<rft fam mcsn mrfmtm 
mm men 4?? wr$tm 

<mrncmr mrrwr mm cmr 
mm mm mm cm 

to &Ffc*rj mm 4$ 

mfrcm &&f mf$ i 
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^ra ^pf <2f*f??n 'Q , ® c mH apm ^raf^, 
w^n^ra gtr 'Q arf%‘ p rm ^ ^rn?ra 

^pp«!wmj ^ra c^tM^ra ta m<*\tei »srt ?rat*ra 
Carf^o v5l?t *lftai >1Mlbb ' ! t#^ £f5%^ 

C^®<f aRH 'SsHti^ ^P^C*! ^ 

PttilW, I 

^rrsrfura am aratf^ ^m-^h *m $ ftfifew 4? «rf® 

am c«f^ -hhiiR'o <ii^s ^losm ^<h|v®1v» -^ra ^imt 

Limoni ^\m <$?ra ^rara «Pt ^rmfvw ^ra *fc5f|, *rra 

Tprspf^s ?mra i wiwj nawiu ^Ktrrwl; *§H®m 

‘'Tf^^ra ^jc® ^mrat f^s -h^n^oiw crtr ^if*rcm i 

f^¥ ^ifsilCh^ C^T af^t? (TTt I TOS®T 4^13 ‘^131^ 

wv i ®ra ^ c^nra* ^rfw ^raj ^raftf^Tt ^ ^5 ^rm?ra «tc*f 4 $ 

^5? c.^lw'S. ^^^ra f|®T «Tf 1 

«imH PtQ'StlU <wm ^ff^T%^ra ?ra^ ara^ra f?«ft-^, *rc^tf®t <3 
1®f%ffa ^nsrnrai af^pra* ^ra f^ra ^wraiw ^ ^wra 

swfrojfrsaifi* ^sjvora ■simifk'a ‘*iwmw’ *ftk^ra mw 

1 wi R'Salw fcsfi^t ^ 1 , f®fr ^5ra*tTt *t<rantf?r 
fasit^t ^T ^c?r ^fra^m ^rr 1 wsrratwHwmt^, ^twH « wt^To-^ft^m 
wftera ^rara <m ^ ^ra f^rra^ && ‘^rapr®!’ tei 

tarn 'Q fwra *im ^raf^s ^ra o?r*iTram *t® c^tt- 

af^tra ?m:si ^rrsfflm msfo's ^wtsr ^rat® ^fspm 1 

^rtm ^srwc^ra ^pr w^r 1 wiffa! 


^i**iur c«tKt^ f^%n 
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w*lj fitter *ntottos 4ms mt*m cstimrcmm cg$ c®<pt 

Ca!!*t C“tm Rmfa RH-'$m*lM mjt $ mto ftto-*, 
few o wi” torto <rto ^sirt«Ki mrta mH»t msmrn 
RPiw ^rtmi msmca c*nm rnmm g8t « fitf^*rMms Rtwm swt 
<3 cpi^n mnato «w*t msmft, ^i«m*iiipisiK i 

firm tom mm tw rnfto vg ^srffto gntor cmrnm 

(Francis Becon) 4m>ri> J i'oj’ ^f%> <KmRc«l*l I fa Pi <1 c«i [^.<.<=1 «i 

‘rnmrnj mfm s§h mr^mcms mttoFatm to* to mm, Rim mim mfa 
'ssrn ^arcm> mtmm *0 c5tm Rtcm r ^ 'aincis m^mm mcom 

w cmcm* c*m tos fimtf^Fs (im^to ^«im Rfittomtmj stmtcm 
ctmm 4ms cmmr# mm 1 tom mm stitoms ?m mrfm 

^pftor mm tos i 

ftostcmm mamli Rsffltoa 'aifsfvs mm >e ij'QC e iK, < r i c^mms cmatcm 
^r^rcm crtt mscmcsm mm mstt^mcm mc^, torn, 
”ra#i 'Q mis-cms Rtorn mm mit^ro Itoam’-t 4*R mw 

fiftom 5 mo mttots i tonm msntommm om 

cm? 4ms fifom*rrft to^om t*tmm ‘^rtm’ *w ww 
^RfFa 4to mos I 

mtfi> mrnmrn mre to mnfm too Rf^a mofl 4$ catm 
cm, mtoaTcm ^mrm m totom cmsrn tog mre *rto 

mt i Wag 'Sanm tort-mt ■'■fo *\wm *nf^ toa i m^ffr cm 4ms ^ 
'Q msto mi«aim msrno mrnm tomtom to mrc<^ *t^m somm 
memo, at cmsm^ Rmmom *to R^om mca mtcm i Rmtft 
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fasH ot ^*tj « qffa ^'Q «pin 

tfef^s ^ ^f^t <rMW, '&$> *ra ^5! v£W 

RR»o<ht*i^ ^rt *rra i 

^5 ^fi> WNt ^C?TC5 ^ f%^ 

i vora fm-c^rt, 

«mt « ^ - *Ml*M«> W*T <|'4M'o|< ^IlfStW 'SfRW ^PiA«iw 
$*rgt*n?ra ^rtwi *tM ^in'siw* *usi f*pR« 

^\m <m»rca %*m , ^fwm pr *ncR ot «it^n 

«riRc?i i 

“^sj *rat*n©, ^f’t^s, ftsiim r 

»*Pr. 4"*r. 'oder^l'sr'n 
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wra^tratjlrawf^, m ratrara rararajt m m ratcra ^rafwzFcrara raraj fraera 
wratrat rafracracra ‘rawth R'&siwra ^fiw raraww* raww’ fararara* 
ratfi> f^trart^ ratrara rararc$fra ^tw ^cra craratra ^cratra ratcra frarora i 
enfaratw ^trajracrara rarat w*tt raraift ratiras rarapst ratfi>ra ratral^ra 
^ra*ifra> *^^c.'® si •*i»^ ^.c*^ >5 'st*hj ct, ^raranra’ iflra° ‘fra^srara’-^ra 
^tws-'jra racSc^ rara>raH ftQc'St i 

wraterara 4t rai’iRc^ra ^ptrara w-'jc&ra rah<t«$ra ^gife-^g m «n^t 
fraratra ra^tfrae’stra ra^rai ^craiwra f%g ra^tra^ jrafi> rarara raw 
ratwfra; rara?, jjIBWi ‘W’ptra. wratratra’ rara 5 craw rats wtcrara raeratw 
ramtcrara ratraicra wrarat rafficra fficracs i rarara fraw rajtf racra^ tra?ra 
i ^of%'o rajm traracra ra^ravoM wtrat^t ^crara ^srat rararw rara«f racracs i 
rarara raf^frara m m racra wfrawcrara ranwcra ra?cratstra ~sm traw-raijra 
Irararara^rai ^ratra -^rftra ratraracratilra m frarafc ^?ra wrac^ ^iRq^s 
wtpt^. ^frat ^t rarara wcrara wfcra raranf^ ws i ^ratraw fras w rara; 
rara?, raw rasrai racrat- ra^rfrawra gfct ^ra w^raj ra^tw ratrara wrcrara ^wra 
raranra rarara wv ratra >8oo <m *jcra ‘wra-imrtra’ ram rac^ 
^iRcnfra cinfa<i> wiFPjraw fra^rart^t raw*t 4ww i ^ra rarara 
rara w m m ratcra ‘frawtra’ ram ratrarerara <w®ra fraera raratft 5 ® ratcra 
racrawra, crara ratra crass ^twira ra^crara m rates <£*ft rat«ft ^raraicrara rastraw 
^ra? srarararatcs frasaterara wtfra^a frararaw ra*fra ratcra ratrara rarars? 
wcrara raramt wj*tj ‘ra^ra’ ra#$ ffo^cra> wtcrara rairararafk^ cracra fraw 
ratcra i ratcra crara wra ^straws W 3 #-fraraf% 'Q «f^ra ratcra ^#sra ra^fra 
ra^rra rarawr fras? ramw mra^o ^cra fraw ratcra i ^gra^sm ^cra^ 
raw era, ratrara raratwra rast%t era racra crat, rawrtra ‘fwtraf ^tcrara 
t '£f^’ ^ wnr^tt c^i^rm? 

rartigfw frawterara c^trararara rafracracra raw « raf^ Iwtra’ era ‘wra- 
^rawerara’ ra^crat^t ^ra° ^ratft w ^^ot "^cra crarat frac^ era, wra 
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'4IIWIHW *tfra*t ^fl ^£3 ’iwwt 

*rtfH e t *ra ‘■^im^’ < 2$^ ra ra s*fa ra ^ * 

g%t? < PS"*II^ Pl^ S£?T Pester *HT <PW 'j e l(.'s *llw»i I 'SIH 

^ftssbi crot-t fe*iw 'srf^rra m 

n ra*f i 

ww P#sf-^’ ^ *rtk<H frfhwii 

*Tlra ^H-^sra C<Pt *|f^3I 2Pfa vo«IJ 

■H<)l>lR ^'flalft* •f'<H'»IC<i C^ ratS I ^9f& 

forowm viH^iy w^rni otI>i«ijhh %r i ^*ora <tt 

Chl^i^H 'SMUKI 'SKWH l 

i£)TR <£& TfSJlI 'S&5 *TltE5, ^ *Po|fo? 

cnt^ot ^W*t R'SelW *Mtb til CTPt W'l'sl «1l«<M3) CS*f 
‘NASA’ W^lUM §OTJlFt «N^lt<W ^O £®ft ‘^|<HJ|*HM 

C” 5> PT Ct*f»T-i<p^’ (International Space Station-Freedom) •kasIdID 
*rran*t R^i^) *mn ra ^att*nt ^tw c^rm'tt fraes i 

*1<M\sta Jt\ ^'illWil *IW ^R'S faoj-^ 'SIlR^W ra 
T>m ^rtut^ f^RJt^ vSv&lPt^o i 4<m ‘Gain-assisted 

Super liminal light propagation C^5 «Tft»T physicists L. J. Wang’ 
A. Kuzmich A. Dogaria ^‘pwlt.’t SoC*t ®^«iR $ooo 
t^irwo ^fPTR ‘Nature’-^ ctWI »i^lR«r w?rPT 

t^PTfvs *tf%t (ajf^ C3TTO9 i>\b,ooo ^T) >MCra 5^*# 

*i w fjf’ ^®t ^FaJ ^ f^flijt | \stcff? *lfNn-^Nni (experiment) 
C*prra *fFpr (laser pulse) f^t *Pst#? ^5 »IMlbb Q 5 #?! C<R*5 C^sf 
wonc^, ‘Nothing can travell faster than light’ (C^H ^ftWRl 
era *ra 7^) <<m fiwtpps rats, *n ^H'Q 

^s^psrm raf% i ^nf^p , wot ^ ^ ^ 

ra ,[ TO5 i ^tra ^ ^ «?f rat^ 

«R^jevo R^^H5 ra'a ^rt-<^wt *rt« ^ra w 

frarw sw*i ^ra i 
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^ffl? El? ©til's <t *SPi«lPflS 

4?” NASA-? f*rf??? vtf&l »<jlc»i«th Mr. Harley Thronson, ^GlPiiih 
i>t? %51? Mr. Paolo de Bemardes <pj|l«ic*p|R*ils Institute of 
Technology-? ! §fa %5T? Mr. Andrew Large sft? El? f?f%?R 'Serf? 
?TC? *|Rd|Pi' 8 International project dubbed “Boomerang”-^ 
?JW Elfini ^5f?t*rc? M?It^t CTWt 

?R<R- mtW? ‘Closed’ JRlft* ?? (?t «fl??f ?*?T 

^s); ???, ‘Open’ (?t <$?'4|H'3 Wtft ?R? ^=TPTO) I *RR^f 

f?*i|{M»? OStJtfo? Ml?? 

^i*ictoj? « ®«nr c?t? c*r? ?Tk?5 ? *rp? ^rfe? ^c? 4??. $ 
^TfMf? ftfilM ?tfi> ?«n«f (W? fcsffaa ?T?£'s Wt? 5 ?^? 

W#I«I??H I 

C? WH ?l t%f %ft??i^t «nw, ^ ?tft? CT OPR 

?jtnR? to?j, *r?m*f « ?*rc*T ^iM 

ntkp? w?tMi « ftwt?X Rmmi ?*?o?t 

^ *Rrc^rE?i rR’Iop rs^r? r?j?rr ?t Ruii«h4 

C5tt?s?C?t I 

?tfi>? s? 5 csrp £t#t? ^'3?r? rr? ?t?t ?vs^-$^ 
R^C?lfMt? fps s|RtM 4WW, ?t?RRt TRjRoW sjf^^ltR? 5 

r^r c*r 4? fc*sr Wm ^stw? '^»n ^RjftPrc® ftw <rr i 

?f?0*R? ?®rc® E$- “R'SalW? ?^sRR vailRpin, iFE? fliUR* ‘RfoR’- 

op wfNR? i” ^striot? fRM'QERtos rsitM rM RRRt ^ ?te? cer? 
'SR»nt ?*fa rfe ^?rs w? ^c?r 4??, 'sT?-^ ?f?cstf^5 M ^?%? 
fp ^05 RR?, CR ?JtRR? ??t< ^Mt f?E? RT|?RR? 'RRR? RpR- 
RMT ?T^ ?R? «t^5 ®R <3 R05J3 *R? *M|$OP 'RtWf C?*t ?s?f| I 

f?%5 

vihir ^r^i? ^ri^? 
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(Scientific Notation) 



1 Billionth (US) 

0.000000001 

— 

10- 9 

1 Millionth 

— 

0.000001 

— 

10 6 

1 Thousandth 

— 

0.001 

— 

10‘ 3 

1 Hundredth 


0.01 

— 

10’ 2 

1 Tenth 

— 

0.1 

— 

10- 1 

1 Hundred 

= 

100 

— 

10 2 

1 Thousand 

— 

1000 

— 

10 3 

1 Million 

= 

1,000,000 

— 

10 6 

1 Billion (US) 


1000,000,000 


10 9 
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“*f*W R'flaHiHI (O'b?^) I 

^C*IJ CTOC5 *MC>lf3 *pt (Chapter) I TOft ^ 

tog wra «f*t ^n ^ 5-^1 i 

toc^. CT-^t ^ 

^#f^’ i firt%ro ^rf*rsft cw toii frpfercift <srk 

'SSW^'fi, fos S^^fsHR ^ ^rl^faVQ ^ '8<^’J e f, i£R?. ^5RFIJ 

^SJt %ro ^iw sit® TOC^ i 4<i faro OT 
TO'Itoti <rcro, ^ to 'SHt'o>i ^sn-^tfiJo 
TO-“*t^ f48aH*W fW, 4fl> <*TO iwR» TOT *n? 
^•H'MJ, ’jfaft TO ^5 *IW C*fc5 to'S 

vih<jvi^ \st ^fat to c»m *rtro *rt i ^tat-*M>ii3H 
sal-wi f%*fM toi 4^t> TOi'Q ^i 4TOt 

®Ht#t <roft ctto, ctto R^Hviti ^ 

<r? *ito?i w to c?r to ^TOt to to OT 

to toto t%i «wt*t to i 

vm >JH^'6rlP©<| *IUll*tW TOtfTOl CTO tl'sg^H 

TOTO, f^ 5 Wj^pTt TO-^ 5 ^ TO <t<H TO 'SIMM 

TOt llvtoc^ I 'TO 47^s SF¥%?I c?f fafojj t£sr C'TO C‘ p T ie f^o 

‘(TOR 5 ? SJ'SM^^’ ’ts to to TO^lTO *iRWh TOCTO 

‘tomato’ «rm ^8 oo to<i ^ toi 4<mito tot *it cTO'ff 
toc^ <TOfro m\^\ f^TTO ^st topq 7p*pfaic*f 

cto TOrotfro m^n TOfo TOfcs w ’TO 

TOfrom^ i 

^ ‘fTO^’ «*Rt WITOIW TO? 6 !! *tt ^TO TOC«t TO?, 
*nw to frottro 'sitTO'3 ^ c#f ^iRto toto ^ 

W HHTOfo, f<JTO OT TOJ-TOT^ R®3‘ITO TO?. ^ siW 

’jilt; t-t&sifi* £j^mro^ R^ e t^tn ^§tf^, ^st ^tot 

TOf^ I ^5TO 'SR^m ’iRro ^°K TO 
^ to ‘ s Tr*rt ,p ftf*t ^srt? toc^ ^toto 

iff^et^o S^VlllUvo fwtc^ ^Itf^tTO ^*R| ^t C5 'ifkC'iJ »Rt 
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ibr foi||»||\4 'Q *RRS1*T 


^I'ant-w *rR;? PiPiw (TNre to, «f^o ^iwrsr « anrtto 
tore^n? ^ to 'srf^^ ^t; ^tk*^ 

to^uR 5 ^ ^C? *f ^ I ^OSr |£|'Q fa TO?? <W *tot? CTt? 

^<MM« ^to'Q TO-?*IOTT, "srftot 'Q ftom 
*itoc*t ^srato ^msnto m*rm*t ^i-pra' 
^■MlU-l « 4'l*1«tSl fa ?t C^WI3I to *f5ptot 

fifths « >iwTbt) *tto ^trto ^«u « ^ tor 

wt?t ?t w ^ i ^mt ? ra'3 ^n? ^5 <to5^ ?fc 

^T OT- ^T-^TSTR W5TR ap'tsfao fafelM* W ^tWt? TO? 

wt c«fw <B twm c ft toitoi to; *pr « 

tor®j vsaiw? tot’ tomtit toto aj?nfa© to? ®i??i? 
^mwnssr? «m ^r«i ^pt ?<n? to?c? *iiw>i«i tot 
toto’ ‘f^srt^’ totow ^t*mfa© ^sm ^ctn *tro to<r^ 
4 ??, pt ^srj ?t<to to* 1 swto SbblQvs ^r^ | 

wmt ’fit § to^r-fafast-i 4 to- 

'<$?«nw? toitto c?*t <Kuto l^w tfato? TO?ft 1 

cro?s ?^rsrtpr? to tot, ?m « 4? ^t, ?rtwt, <toto? 

v5Rpf%Rof 4??. *t?*lJt? to 3 «H*J<>fi> tot? fito 

tot? cf® TO?f| ct- to? 5 Rwhui ‘tonin’ >im51*i ssrc? 
toft 4??. tootf to? ^t Rtot^t SfclPl'o <js<rc^ 1 

tot'ffi 5 'Q ixpfi>^3’ to*fto?v3 (Computer) t§«,<pto 

sto 5 *^ fatoto tore? ^t toto to? arc^n <K?t*. 1 to% 
to3 to?t to^s <K?to totj vs tortfa? 5 

Mto? *jto $*rto?? <to ^m, toi^prt 

^P£ff% ®^V||lTJvs ^Ri ^ tolt^t ‘^r^flt'M’ W®t^ vo 
5Riut^ w wi!jwN«i to? ^^om pr? r 1 

to ?vo^ ^srmtPt? to^ ^tto? gtt? 

‘^to’ ‘wsf ^Nctj ^ 9 fs c«iw ‘ffW 

to C^T OT ^*T 4«C^-*to, ?f? ^TH? Wit 4?°v, 

%W?I *Rr*RT ftto ^C? ‘^^IW?’ ■SR^ot ^ af^ M 

?s?t? c^tt ^pjvq ^mt xsi *rt?w ?t, ?to ^®mt 
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fcm i 

^rjpm fam, t^r wffi cvmn ■srfv vlwmfs wzrvs 

w?? Wa 4Wm *m ^ 4 ^ < &r*f*ff®*r>% uffem s& 

/ ” (Vtr 1 *b) 

‘wtw-fimR ' tfSz <?m wm mrm v^sm *rjw 4? istfrmni frm 
fam vacs / ®tzw *rr*n& 4vfos vzz vmitf w? 4 $ fam / 
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*0 ^atM, >3 *t?^T 


gt^kJ g^IlkW gt CTO !” (is§88), W 
gR^lw to<i ^*fgki ^ o^<f^ ^55 1 

4 TOH 2$?m *rfwa va *ft<ig<P (Scholar) 

^ ssk wmw totokw 

w *tcro ^ «fcw*it to<i 4 tg<t R^uto ( 7 i *tkg?7Um® 
(Statistical data) g ?5 TO?R, W T5 T^ W 3 (Highly 
interestingly) ^ ^gkg Sstk gjfeg*k; ^mm!<m TO<1 
TOk, gtik gw kw^t k?n^ gi*ii^ ^prfgg gg^ 

TOg^ ^ ktg Df% gcw ^k'o w gig 1 kt*fg R^h 
(Science) (Statistics) *fkg?*lTfg- 4 g ^Ta g^ 5 gjfw^ 
W 39 ^ ‘^TOtt'Hf ^ (Rsatfg^ at^ ^tg 

wsk wms to c#*tg xt*rcg w*t gtg 1 

w? Wf^F W^-gwn^ftg (Dr. Tarik Al-Suwaidan) 
’Wgkgg? kroiro « *(fa<iRtR antos $$Nwak (Internet) 
gtwf kW^t 'sons gt^ (Web Site>QWW ^ar R«wh 1 
wt cggt vji^<i vsawg <ii«jjw ^iimtom gnst kra sign 

to^-R^h’ gw^x, ‘^tom’ ^ afct 

gw ^ ‘^ngt^’ ®h, g^tkrsf g# gfg% ^ngg gg g^ 

fcwtf, gr wgt toi^ ^ grmk <k k i 

^gra w wkg wg-^Rhiw* gigggm ^rtl^s kggswt 


TOWS 


kg (Word) 

^ (Meaning) 

1 r* ftj ^*2 1 r fC 

»T??mTiTiiMi(iRrijHTnW 

AL-DUNYA 

- This World 

ii( 2 - ( 115 ) gm 

AL-AKHIRA 

’T^Sr^Fs -Here after 

(115) m 

AL-MALAIKA 

kkrom - Angles 

trb- (88) TO 

AL-SHAYATEEN 

kWtg - Satans 

Mr (88) TO 
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AL-HAYAT 

- Life 

i8<t (145) ^ 

AL-MAOUT 

- Death 

i8<t (145) m 

AL-NAFA 

- The Useful 

<2-0 (50) ^ 

AL-FASAD 


(20 (50) 

AL-NAAS 

'SH 5 t c f - The Peoples 

O'btr (368) m 

AL-RASUL 

- The Messengers 

'O'bbr (368) 

AI^EBLEES 

$<iPrf Iblees 

» (11) 

AL-ESTA’AJAT 

^rfMH - Seeking Refuse 
in Allah From Iblees 

ii (ii)?m 

AL-MUSffiAH 

Test 

w (75) 

AL-SUKRAN 


W (75) 



Thanking to Allah 


AL-ENFAQ 

WH - Spending 

‘W (73) TO 

AL-RADA 

- Pleased 

‘to (73) TO 

AL-DALOON 

*«?7T - Those Astray 

(17) to 

AL-MAOUTY 

^ - Those Dead 

(17) TO 

AL- 

MUSLEMFRN 

■spif^ra - The Moslem 

i 

8i (41 )to 

AU JEHAD 

- The Struggle 

8i (41) TO 
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AL-JAHAB 

M - Gold 

b T (8)^1<J 

AL-TAREF 


v (8)^ft 

Al^SAHAR 

^ - Magic 

(60) m 

AL-FETNAH 

*w?pra *l«t - Some thing 
Thalleeds Astray 

'bo (60) 

AL-JAKAH 

isms - Alms 

^ (32) ^1?t 

AL-BARAKAH 

W5 - Blessing 

0 * (32) ^ 

AI^AKAL 

- Brain 

8fc (49) ^ 

AL-NOOR 

- Light 

8<» (49) ^ 

AISLES AN 

fsf^l - Tongue 

(25) 

AL-MAUEJAH 

- Good Talk 

(25) ^ 

AL-RAGIBAH 

- Desire 

b • (8)^1* 

AL-RAHEBAH 

H^>Fo<pI?)o<p 'Stl - Fear 
Terror 

br (8)^1? 

AL-JAHOR 

- Loud 

i'b (16) m 

AL-ELANIAH 

£Wf*T« - Publicaly 

i'b (16) 

AL-SADDAH 

- Hard 

»8 (114)^13 

AL-SABAR 

- Patience 

i>8 (1 14) ^ 

MOHAMMAD 

(SAWS) 

(^fS) 

Mohammad (Saw) 

8 (4)?t?t 

AL-SARIAH 

*tfhrt - Allah's Law 

8 (4)*tft 

AL-RAJUL 

^ - Man 

*8 (24) 

AL-MARRAH 

nfeyll - Woman 

*8 (24) m 
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AL-SHAHR 

to - Month 

(12) to 

AL-YAOM 

f?? - Day 

w (365) to 

AL-BAHAR 

?^5 - Sea 

(32) to 

AL-BAR 

^ - Land 

io (13) to 


?ssm? to ’ft to to 4??, toe?t 

ff? 9 II<jc > iicijC'st^ (Percentage) £Wt to ?e? to?> 4??. 4T>f^ 
?to toifc, ^ R^g’ ^ ‘ff??’ tow to?h3 

*IN(. 3, Ht3(.'sj f?C? CTU© T>1^, \oKc«i ??5t? g- 

vS^+iO = 8<t 

v$j 8 <t x ^ooo % = ^‘5555555 % *rtl?, 

to?, M/8(tX iooo % = ^b-VVb-b-b-Vb-b- % I 

?tfsn? to? && toto^ ?to ?e? ?m *wi? ?*e?es, ?t 

to?t ??it toto ^e?ft i 

'Sto?? 4?°s ’t^’tFaft? ?sto$Bt? 

tB^viiH5s6 « *ttof*r®, ??? to?-toiw? c^r cto tort 
^wft? toprciwr? to?? mwi* toWfte to?, ?^tto 4??. 
to? to? toto¥ ?tg? w?t? to^'f W to-?to cto 

tort *rto, <s?f? ??e?? ^ to?t-to?t *ttot*t stt? ?s? 

W*t? C2W^ «tCill«H»|V9 4?*j> sg ?*e? to§ft ^C? £ft? 

to? vfitos toi: to-^to ^rte? to? 

^ ^tft toto to i to <to ‘f?tot’ to ton?? 
?c<Tu> sf?f%to ?Mhw> toft-toft ^e? ‘^Rto’ 

fte?e? ftot^t toft?e? stton c?e? dwc? i ^?®g ^ ^ 
4to to? gto ?tto$ «tto to i ‘<$?to’ to toit 

4?*sr toto^t ?^t? t?to c?e?s tott^ ?t te? to? 5 , toe? to- 

fwte?? £to ctose? 5 totc?-'Qto to’to ?to <n?i 9 i to to 
to< to? to to? tofgj tot ?*e? tote? ^?to to 
tottoto? 5 ^toto ?*e? to© to?? c??? ?t?c?? to*? f% 4?f? 
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*8 ^aiM, forWS 'Q 



“w? (*rm%), ftfi <rfmrz& 0 ffrm) ^ 

&zw W3tskrf& mfwzm* ^f-- mt «$?? ^rus jt*n mfzrnz^ 

*nfc <3 $f wfwm w*n mm i 

wwrw w <?m $*rr% ^nzw fe? ^sfs Ssjfczm m& 
mi’ ’(*1 s M) 

- vrm% m^f <? frm *nm msmz mmptffcv ©#< 

ftm ? srw cm$ vmm vfcmtfm? yen yf?i%r mfmi% o ®wm 

^rimy *F5<m f$cmz ^b *ifaftfcus *m *m*r<i w? / 
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<?toi 

«c*i< (.to -sus-hI <p«il ^IotI 3S<? ^to c^t afsj,, 

f^sH G 4to <R^, f%¥ ‘f<4lW<’ Wt m?#3 

3^33 ^sj torn 3t ^ fa to 3tG3t 3K3 ctotG? 

^sprcqit ^33 to3to3 *Sr3© C33 <K<K^ 43” toste I (.<!$, 

^snto tow. c3, ^n®ftw3 m <ra 33383 tr *fw, 3twj, w, 

to, tot3 G (Rto ^C33 3T¥ 43*3Rt af^ 3S3t 3Rt 35333 

33 I 

G3t3 ^© ‘WSt’-T^® 43Rt3 3®?3 to^ ?RH 3t3 C3, ‘*$<4H’ 
3^© 3§fa ^H33 to C3£3 333 3tot WlC3 33t3 ^ 41333 
<K3W | ^ f33f& 43^ ajc^ *T¥-*FF *Rf ^3t33 ftol to 3t3 
%3 3333 3l3^s fa«lc< ^3^^ G ^£^3£3t3j fato fa?*f3 

*Rr3?T5. 43 fa3ffa C3WtffSi3 3to 38333 3TC3 3f3^< 3tol 3to 
C3t3^ 43#«f to 3fa3 fa<4lW’ 383sfa© tot^? G3C33 

^C3T 33333 3t to ^ fb 3=^33 <to«>fi5 3to 3*31^ 
to3R3t3 4Rt C3£© 3tC3 I C333S ‘t^St’3©’ *Nt> ‘3<W©’ 3to 
38333 33:3 383fa C3E3t 3338333 fa<4lW’ C3tto I 43^ 
to3 ‘fatoat’ 43 fa3ffa© toto’ *tto 33:3 3tol 3^3 
3*£3W I ‘#33’ 3m *33 G #5*3’ *RR3G 3338,333 4lR^ to 
33#Wf3 £ffa&t 3*t3W I 

3T3333 ^ 43# 3333 3331 3Rt ^3, to C3 333?#; 
133 CSTC3 #3’ *R# 3to# H 3t3 ‘*$<41 W* toffa© toW, 
tot3 GG(t to ^f 43# 3333 %33 333 ^3 fato 43 

3tt3 3mt (tot to’ *R# ggc 3t3 <j<3^> tow i 4h>t<< 
fa33 33 fa ? 4to3 4383J *H# toT3 gtt3’ ^ (R^ftJto 
3^ to ‘*$<4lW’ to C3C3W, 3t ^I3t tot-^© ^3 ^3f| I 

^5? #3<s #3 3133313 ‘f34K33’ tofto C3 ^3^t33t3 
33C33 ttof3 4l3tOT3 313^3 ^3^33 W ^©t ^t33R 33RRR* 
Ito^st PW to^ I Wt 3^© f3^s G 3^©t3 3m3t 

toHRt (Percentage) 3t <$34R ’jtoR 3lf3 g fto 3tot3 
^3^133 3t tos|3 43to^G to 3tto C33 I 313 
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i 8 oo tori *$?& ‘fTOR’ WH (Modem) cjfr 

anil's T5& *rtfte fte^ i 

^5*\K ‘^-^'ilh’ CT ftsalM* *W fiM^ ^T *I^H»IM 

firntf^ ^ % ^rm wi<stw *rn?r ^rfiw 

*tMlU* i 

‘^J-^'SIH’ ft&iM>l*l, fitfH teNWfc *TOf 

on ^stf^ <^iw sm/rc 

*Blt fte^, <£R IKFjitf fim T5fcm TOWN BESS'S 

"tel, ^TtGo ^ Ism 

'oi^N 1%^ tte sitw<j ctt*!Rw apitroi ^f toujrt 
«w. *w®tte FHiwiw w TO* fte 

<m€k^ ^sj-^5 \g ^ izrto *ifte c^uo *rrt?R i 
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2}f^ «T*fj i” (io % ioi) 

« i-w ^*fjf^a ^**papi -sk^ 
mj fat*fa dfcillC*. l” (* § x>8) 

“mr, csmt fa 'afiflr^.w cth 

fap ^fs^tW fifWH ^5te t WS fafi Wf® W? faft ^t'toH^I 

^$Co ^rfag f (iosib-) 

“mmwo 'Q <3®%© cmr cnt*mmj ^nt, 

fa©m fafa® *rft r (*^<0 

“fafit ill^w 40 «iw < 7 T ^Sftfas 7 ft !"(»») 

“(gtre-^wmi mn <utoi<E ^r% mmt <srk 
^5 *n 5 c© sifapQ coivim ^ mam fiwt, q^n- 

^tfa, *ttm ^atg fyf^s c*fort-cTOg? wi^n *rfare, c©mt *rtm 
wreifi*fi ^fan m *fon *ntcs ^nte ^ r (two 

“com t cgtgtgfg g^ ^ fapfaw {ggmgr©) ^tte 
f^r^rr wa jgfggt fa ^arffara m?” (mw>) 

cm *iE<iv£h mPrmu r (>o^8) 

“faft cordate? ^ far*fa ci*ntsi mm, mm c©mt 
«nw%« cm Rw4hw wftm ^w?” (soari) 

farfa <ifaro *rfawrffc*p*i3 

mmnm mj r (*«**«) 

sm’fa «rt^<i far*fa r (io*i) 
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'srfirp ^ -sr^ r 

( 80 S*) 

R^RtR RRT RTRR ft CR, ftfR RTR^m^t « 

^f%I RSt?” (i 8 S io) 

“R®I SaRlfRRR sfftRtRRR fsftS i&Lv\ RRftf, ^gpsRR 

rrr ft^m w^ 4 r?.rrr spajttrH <rrf r (>* % **) 

“^TlRt^ (^RlksR («|ftfl%Rr) jfft « ^ ^RR CSIR^VO Rsfet 
%t^, CofflfRflR ^SRJ < 1 ^|^ R3HPR Rt& l” (w) 

^mt 'srr ^tRk® ^%fl%*rets?R rurr Rk 

qRMlfcfr'olM "5Rf^® RtfRR CfrST R>k ^®RCR ^5 CRR^ 
f^hw 4R^k R?k $r^ RtTR RKR SRR- 

R'wk’is £’©1'$ RRfol '^'i^k-'aifc'ak ‘Information book’ 

ftCRMS SiR fRERR ^H(.<t> jRTt WTRlS® RtRj ^ER I 

TRW iogiob vsimivolUtyo RR?[R ^t’RTfRR ^fRRlR 

rrrst®%^ ^®ierr 3f§% *t %n \S^vii'i?H rsrir «srj 5 kkR 
^fS^volW E5RR ^SRJ, RtRR «»R ^RR®# « RtE?R 

^®RR %& ^[Rft 4<R^»R RtER 3°vf?ft RRfk fafitfR Sift *j1% 
iRE^R RRR 'SRJ RTf^RIR StlkcW I (RRRt J^'B'fw E5RR ^R 
^k rrer wRt smw\ i ^jUR ft®R Irr^ wifc afe 

RRSStR ftssR fRR^ RRR RRS® afRRt ERft I 

'flRRR * § ^8 WRIS® $E^R 4MW ER, ^TRm^t « 
"5^%® ijffc k^*l RRER-RTRR R^RRR ^R 4R « 4R^R 
WRR StRT, OTR ^Rj rr?Rj ftR*k CRRS® RTER, CR^ERt 
^Wf ^sk RRSSR fi^RiR ftSER ERER^ R?^tRR 4WW I 

RRtUSR 'SafRRlRRl <£$ RR5R f^ Rt ^R^k CRR^ 

R^RR k^tt^t RR ^5 | ^®Rt #RR? RttR 5 RhR5 CR^ ^RR 5 «t^ 
RRt^ R*fR RTS® RmiChIW *RJ ^R C^stTR I ^kuR ^R-ksRSR 
CStRR 'ofkR ^®RT fom ^?T RT Rt ^TCRRR ^ofRTR RR RT I k®J- 
RfR «I|R«HW kRT f^PRR <R*R R$R RRTTR fRR^RT Rt RR 
^®Rt ^T RtRR -^3R®M Rk3I Rt^TR^ R^R RS^R 4R° 
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MKRR Ff tolto RstR ^stfMtR 3 kfto 

crcr w ■*& fsm RRk rw nto rwicricrr rhr RRfcwi 
rjcr rkr 3 i wt to% ^rr todte cro rkr Rt, rr?. toj- 

R^pt ^'itoR CR i8oo R<SRR <JtR ^[Rto >$<RllH<1 *l^|»lv8j\s|M» 

to# <s»hici* to ^nn tor crr^ rr i «ngt^ ^sirmr 
^to Rftom ‘iwr’ ^iHwnra rwj i ^wr writ rcr^ 

to cRtR 3 ^5 ^*rr, r^ toRR, r^s rrjrj to gto’ 1 
*RRff iog^tr ^rmt^ rtrr r^rrirw sj^n^ rri cr, 

«5fttofcfc rrrt #toR ^ran r 3 ^, ^ toRt 

S^iUh Rto vi^ri rrjr «w??rt, rrjr rrri to to rr ^r?. 

4RR ^R-RR CRRlR RtR RR CRR to R^RR 3 ^tRlRRROTR RfBt^’ 

c^r Rto rtcrr Rt 1 R 3 RflRtto to? ^=Rto rr, rr?, 

RRftoR CRRtto RpR Rt to ^TttoR, to^R R 3 ^ ^T RR RKR 3 
rr$T toR ^RR3i sf$Q tofto 1 #fto ^rrjr totRR git, to 
to t^nto RRst ktotR 3 4R?. 4R toa-tora Rt to to 
^rr <t>MCM, i*r rRmrhi « Rtf# ftoR 4R5Rt3 #fto to 

^RifRR R°R3 RW I to (R 3 R ^?,%iR Rt RRtR*tot #to 

<to 1 ^rcr to crr srrrr'q cto 1 R>R rr#r cRcto 

RRvpR^'f I W *Rfto 4R?, ^®R fifto RRR'fT'S to SRtRR 
rtrcr RtotR, to to RR-Rtot 1 crr ton to ^stRt rrrr- 
^ RRtRR ^^st-^pgfRvot CRR 3 to R^'fRtCR ^-Rtot I to 
RSR# tot RRt'Q RRR (R tot ^tvst ^STR RR I R*tRR RRRJ to 
RtRRRMRtR RtotCR Rt ^fttoR tofas Rt 'flR* 

toRR^o'Q totRR RttR Rt to ^iR^R RR^R, ^®TR RR^fR ^to, 

£Rt?Rt ^R“ 'QRRR (RRR ‘^R 3 RttWto’-^ ^R I CRt^ to 
^'©IrR 1%S3t^RR £fR CR^5 RRfR R^R ■'Jfto ^R 

RR7RR to'illW’ 'SRtfiRR RC& Rt'SRt *IW SttR RRR fRRCRR 

SRRR?% CRtfto ^ssJFR^ RTfRR-toRTsRtf W^RR Rl^CRR 
vEtRR %RtR C*to tot^R, RR RtRt RtotR tRWRRR pT-Wt ^ 
toR^R'Q R1RRF5R ^ Rt RtooR Rt'QRt RfiR Rt I Sfto Rr«IR 
RRR R^R 3 vailR^vo ^55-^t'Q wtto top? RtoSRRto I 
Rto toCRR ^s RfR Rm^t-^oRCR RR^to ^R^R Rt^RR CR 
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STR^-^tCS f^¥ ^RW[ WIT ‘WlM$ ®M||H 

«ihm<m crtt-wtt ^©km ^mmtk^ *nuf^w 

<lMbh t¥a I k*{^f«Tm ^JSf 'Stl^H ’flSt'ot I 

^rmi^s fiwlk* 'sfm ^ w ws wt <m, S5rm*m*r® w 
<}f«kk ^ c*ifBt wkrtfa c*fr k*m 
(s $, *n ^tfit^ wm *ifk>$Hi frsit <k*hPi *c%^- 

vii^'St’ ^rms m?<m w^m ttnir kfaw «»nwft i 

^li*^© c*r^ w5th wm *rfa *n CTk-»ii^«f 

© mt^m sjh’ ^nfk; i ^§<2 wmr^s 4 pt 

CTtt^R5 fWTI W OT, mt*m ^RBI OT (7f 

C®t *p<I ^ft, ^ «*Mlt>U *jf$kt iplFTR 
^m*to©<i c^h k^ *p*rc¥'a kfo* sir ^m^voT m i 

^st¥f=Tt W^Tt ^ ^©RE*^ if'U-^tT ^fWTI 

WRWIW ^C?W C*m^mt WlR I 

(2(2 §0(2- RmMrfr® *pt *flm pm 5 

*n5*r k#st->-4 iiw ^m\ ^rafl) w <m, 

Rrat^^rnmn vii^* ^ffei *rtkr c^nm <?mt *rra m ^ ^ *rm 
•n 4 *r wfr*t kk mu kt*m fwm 

4*(Tr cn*f 4ww M kc>ic< 1 Rkik ^i%wf 
k(?R^ fck ^tOTt WtER OT kfa ^lil) ^R<f 

43* ^k-^psPiBi ^ran ^otw? c^ k®tk<p 

mt*Rm ww *nf^ cimm 3t f^ ^mtw *rtfe 
^Hid cbti w 1 ^©k 4$ rw RRm «rm 0^5 ~sm* . 333 
'Srtta f^R CT, ^ ^ WtUR 

k^tf %sftpft ^3-^3 wfs 5m, 

^r*d^ sm^-w^ot 1 ^5 mM 

mi*jm m^k w <F*k3; w nrw m 1 

^mt^2?rt ^cb^- minmk 2 !’ ct 

^rirTk^m i *tf^m , srt'Q'sT5^ %.cv> *tmw m 1 ^rm 

^rfc^ ^f*t^rt wi, ^n-^nf*f, ? tf^o * 

'smrRT c^ksTt^s c^#n ^RR^k k^r© ^ 3 $ ^n-rsm^® 
^t^nm c^tk-r^fk, kknm kkrcm >ift*mTi^t ^rrc^ 1 *rm 
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c^pt 

fro PppSFWtP^Pg PJP^t pR5t PPt TO 

to gt, ppi ^cp-^ 5 pft to pto to to i ptfprocp 
*w»m’ gyp^ra gfg ppipto ^pi-to <jtsrp 

%5p fTO ^feR psp| PtP, ^®TTO ^ v»p^g ^THjef \g ^3$ fpfe^ 

pro PTOfp egg*}®? g# ^ ^s *pm 4Pi ppp 

C^R&rt TO Pt; ^TFs TOI§)>I$, PTOH Ptpft TO TO 4P!, 
Pstf^Ro =TW CPC's “PlTO I ^ TOTt 'SflPtC'sP P^PJ I ^ 

*i3Wif& topi '5Wm fgsp? giroc-t^ etro *ttfp i cpngt^ 

«rtfp TO*rra ^iIpcp ^ ^cpp Iro fro pfg %^-^tcp 
toI^ fro grf%, i ^tro cggt to to^p topp. tret's 

ptces. i ^ pfg g^ gfro ^top 1%^p fro yfta 
fro piV^to ^p# W'Q * gt i pto ^p^tp 
pro bivivbi^i gro to gTO 4P^t to ’jstp g^o ggp 4P o v 
^pmt c^N&ft cgpt ppfg i ^i*ii<Mp fpppft cpiptoip 

%grg|p c’ff^s cpcpc^ i 

^PCP ^Cpf*T« 'i||Pl'alI>C'i> P® PPTO ^'&|Pl<F TO CP*t PPtP 

toi to topt^ 'q?f^^ wtcpt to fpftcp cto i 

^ iwi pfp'Q ^iigicm tori 4P^ topto fro 

cgf*tTO&t gp^ *tw cro ps m* ppc^ *nfp gt, to eg pito 
g^frotp gtcpt cp to^u ^5^*tj tppm pto, eg to^ 

TOtCPP TOTPt PtPt^ TOfa<F I fp¥ 'AlTO'lPlbt^ CT^ ^iR'SaH^tn 

‘^ptoTO gtpregt gpTO ^rmttgsrc^ cp ^ ^pf^s i 

to p^k*p ^ip^cg %n-‘ s #%srr% ^*tj p^p^p 

TOtC*t PigCPP ^5J^ pf^p p%? p^m pro i pfg^ ^S? CPt 
^3 srp fgp-fgfgp 5tfro ^o f^ ^rsnpt-^PT P^pn%i 

p^p p^rtP Pl« ^PC^s PP<f ^CPC^, ^sTP PtPP?. , «tTH CPPt^ P^S Pif^P 
TO I ^IPIPI fP’TIPpsp ^*tj PTOI% ^ C’Ft TO 
PttP PRPt (t(t ? O'b vims PtPP P^%P S$y TOC^P TO 
CP-“C^|PPf CalTOP Sf^p i£ft fpfKro fppJT TO pjfppf fps 

^rftTO p^fro ’ftp?” ssf«lK ptppp®%^ £ftp cp^s totp 
to ^jcpt Frfcpg? to stifpcp froro cp-pfp phto w p®p 
pp ^sIto, ^jpphp \3 prom 5t1ro ppiptop ^3<3 ^pt ^ 
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’fe twpsiR m r^r^ri rinir ftRit 

R^RT® *1MC«1, ^®lt CRR <K3 CR ! *ltR ! ^5ft?f RfR Rfcfe ^Sff?ff»fsft \g RfRv® 

<m *wrcrfi *hrt-cRR *sim 'srf^ R^i^tf croi m, 

^mit; <£& ^ c?n^ crot rtcr 

^ wf »ih«iw>^) ^ ^^535 cRMtft «j»i^<m>8|w c*rc=T fro® 

RtRJ RFFR 1 

^®tRRR iog'b 8 mm nsMRI CRtRRt R*tR fRCRR CR-®tR 

*iftai rwj <FRRt crrr r1rr®r v w*m rkr rt, rt rrt 

^®t-t ^it'QTrt rtcr 1 p RfRRtRs 3if^-v3f^ ^cr ri, m 
rtr Rt 1 crjrrt *s&m f®ftt rr*r Ir^r ^pvsf 4R?. 4t r^rcrs 

®RT RRRRt^R#'a R^tR *R^t’ f®fR fRtfSit I ^®lt (71 CRRR 'iM^lCvot, 

cr rrr RfRf^f®F®t ^®fR Rftu R^tRt*?t 3R^, ^rIrr^Ir, ^r?r% 

4R?, RRSiRnR 3J#^35, fi><F3R, RftR® ^3 4l*liSl I TP® apPtBR CB^t- 
^RTtn 'Q RftP-fRftP-t PlttR C^|R5 Rt (7H, RR*R 'iR'^R 
RSRtRSR 4R^ f^CR 5 £Rt^vo ^R I ^R \5T ^It-Rrf^l^ Rt%l c^R 

RfRR'oH (R^\ RR>R RR>R RfitRER 4R> NS 1 Rt 

f^f%tR wu m*\i$ "SRPitwiR spita 1 

80 0 tri ^Rlc^ -Sf^p RRRt^iS <PW *JRR1 r ' 5 |RR c t <pr| 
mm 4t R£R CR, 3)t 4R^ RR RR° V 4t RR>R SpRRj fRR*fCR RfR3I 
^RRICRR CRtRl^t Rt^T ®RRR 3£R RCRC^ I 4R CRRR i£|<p 1T>(.<P'G f% 
ftRTt RRTR R^CR RRR RRflR CRtRF®t RtCR? m% 4RR CRRR 

«PflR? 1 ®t^CR RRCRR CR*R f^U! ^R“RR? (RR RsJR CRR 

Irt® rrr ^sj%j aRR i rr^? ^rtm® ^ft r®ti mm- 

R^R^R 'Sr^RRRT’SR ^RJ iRWI^R ^RR 

RRR R^HR ^RRfRI RRR ^SRJ RCRt RtRRRR I^Hr ^R "3^ I 
31^ C£W^ iogi n 5IR CRRRf RW-31^ 

fRPRfR^TTTl ^ ^ mm?& R%Rt CRRR RRR RRT^ Rt, RHlR RttR 
-$<^|R CT 2R^ NSsR^na ^ CR RS^HRns Rt^ I 

8og^ ^rtRT5 3TCR ‘'JCRR iogi Rl^jRitR '5RR R# CR*t 

RR(^ CT, ^TtR-'fR3(R Rl^T-Rf^T RRlRR|3R*Tt^ RRl^l^t ^I^RR 
rr 5 c«n^t wr^ i 4t® CTRt <Rt i 
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<R 3 Rt «« 

*8Sio 'StlRt'afi* 'SaR^R 'RtRRR <ift RtR CR 

iflRRR'Q ft >||^t»M 'Rt^ft R^Rft CRtR RORR RtRCR RttR CR, ftft 
'RlRhR^ vq *[ft% ft-Rt? ftft Rft ’[f&R'Sf Rt ^CRR, 

'at^CR ^WW 'SIR CR RttR RRRRft RRtRt? CRft Rt 4«CRt 
<^RC®1l? ftft ^fRt 'RtR c<p 5 ft 'Rlt^R, ftR 4RR RRRt, *tft 'S 

(Rftm rtcrr? crcr rircr cr ftft? crr ftft CRtR ft^R cr*i 

RtRR Rt? (R ftR*fR CRtR RtRR ^attR Rtbft-Rt^ft RtR aft«t RRtR 
*(CRTR CRR ! ib-g^ 'RfRft'a 4tR 4 RJTRttR RRtft CRRT ^TRt 
lift RtR, RRt G^MRrM Oat fttffiTjjR IrrTj CRtR^ 'RtRR, 4R ftafa 
'RtR CRtR R$R ^R (?ft, RO® RttR Rt I CRIR^ ^R ^ 

'aft 'atR ^R-(£T^f& Rt3I I lift Rftfijfooa RtR CRtRttRR R^a 
SJ'sntRl-RR lRR*ftR lift '5 tR' 5 CRRttR 4R 'RtRftR RftRtR 

'SRRtR RRt^, CRRTtR Rt^sft RRT RRtR '5ftR fifCRt^R CRNTR? 4RR lift 
RRR fRR*N ^tOa-RRCR RRtR Rt^RtR RR'S RtR ftB^t 4R 'RlRfttR 
RCR-fifttR ftsflR RtR 'sfa CRTRftt RRR r^s RttR; 'RtRtR RtR fte^t 
^RfR RtR RRjROaTR ft^ftOa RlflftR ftRTttR 'RtJfR RtR 
R'aJtRjtR^ RROa RftR! lift 'RfaRtR RRlfttR CRRt I RtR fts? 

fts? ft^tOTR RtR-Rfttft CRtn RRtR RRft RtRJ RtRtR; 405 
CRt*ft RORR. pft I 4RRT RRJ CR 4RR 'StR^ft, ftsTRRR, ^SstR 
fRR^R RtR RRtR RR'G 4RRt4 RtRft RRJCR '5pftRtR RRtR RTtR- 
RftRR Jfft 'RtROSTt RtR CRtR 4RI *[fihl ^RR ^ftRR't R05 CRtR, RtR 
RtRt Rt ^ROa RtR 'RtR RT CRROa RtR, CR RtRtR ^atRt WR RtftR 
CRtRT RtR R05t^ I ^ % <\ 'RtRtRft RRtRtR CR RRft ^fttR Rttb^ I 

ilRtR fRSJtfRR 'SfttRtbRtR ^ftofttR 'CRStfRR ^ftafttR fttR CRO» 
bft CRR ^aR R'S’RJtR RRR RtR fttR RtfR | 

R'SsH 

ftsttRR aTRTR RlTOt'tR ftRt, ^Rt-Rtft, ’tltR 4R # s CRtfRR 
RRtt<R »ftRR ftjftRR ^Rt Rt CRR^tR ‘CR^Rt’ (Nebulae) RRt RR I 
CR^Rt RC^ ^R R^tRtR I ^ttR RRRRR ftsftt 

‘Mr. Messier’.^ CR^RtR w RtRRTftTR 5 | (Catalogue) ftsft RtRR i 


www.amarboi.org 



^8 ^ 



The Messier Catalog at a Glance 


in W# middle < 8 th etntwy, ntton niu! c«l«log of 4S obtecis wn u 

omy way emiod 119 with d'tco««i> published in 1774 Messier added 
Te*«»cooe» turned to unexplored to the list bringing tha total to 60 
portion* of sky >e reeled duicnt of by 1700, hi* protege Pierre 
previously ,n»eer> object*. The Mdchain ballooned the catalog to v 

talk of the day wa* to catalog the t03 object* by 1787. and latar >..»i 

*ky"» object* *0 that Mt-o«yn»ti astronomer* added *evan mce. 
would be able to routinely find and believing that Messier had 
*tvidy them Many ot the fuzry. ob«erved them Sn the ti*t. despite 

glowing obiect* termed 'neOulae' idiosyncrasies and replacement*, 
seemed filed m position, but stand* at a* many a* tIO object* 

other* - comet* - moved relative Messier's catalog of nebulae 

fo the slars which we row know to be nebulae 

fft* French aatmnomei Charles star cluster*, and gelakte*. came to 
Messier (right. 1 730- 1817) set be the standard list of wonderful visible to Northern Hemisphere 

about cataloging the rued nebulae sky targets for amateur viewer* belong to It It thus serves 

t® f**Y would not be confused astronomer* Many of the brightest. as a "greatest hits* compilation of 

with comet*, his real passion Mis most impressive deep-sky object* the deep sky. 

Astronomy 

<<5 Emission Nebula ^ Reflection Nebula Supernova Remnant Emission and Reflection Nebula 
<> Planetary Nebula © Globular Cluster O Open Cluster 0 Star Cloud EZJ Astensm 

<9 Spiral Galaxy <9 Banvd Spiral Galaxy <9 Elliptical Galaxy (9 Peculiar Galaxy ♦ Double Star 


visible to Northern Hemisphere 
newer* belong to it It thus serve* 
a* a "greatest hits* compilation of 
the deep sky. 


M49<5? 


Vir MR? © Opb 

^ T 

Ori M79 © * lop 


Com #65.<S? lee M66 <5? Leo 


iiMa m: 6 


I no I MRS <9 


M83 <9 

Hya 

4 «► 

' 

M100 <9 

Com 


“wifi i mr a vtm w mi 

fimem W; W*T 1 CQ, 

cmtu y/ftvw mf^s!” (si s <tv) 

- Mr fi&R ^ m-i 

'Wf Clfim’ (Charles Messier) sfW )}of5 

ny? (Catalog) tpzw, XtfZTf? a f$*l i^Wl I 
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cRprt 

TOR I 4tf© (RRR CR, 4t RTOf% C^pn £RR©S ^ 
RRFR i *(BtFf fRsn^t ‘William Herschel’ R3, ^WCR^ 

4$ €WMM» sft't TO %^5 <PR i W©:"^ ib^8 *|$tc*f 
4il*lcQlHlf*l<WM 4 TtTOTOtTOtfat (Astronomichal Spect- 
roscopist) ‘Sir William Huggins’ ^©t srsrT®! R>CR 4R J i v ©j'©l 
fRRR TOR l 4^ ^ TOR M^llR RCR7 4R 5 TOR TO^-©$|RtR 
^tetusR 4R?. fcfayra fijtpra fm-cwj®! (Nebulae) RR TO 
^5RJ <P©RR TO 5 Rt I 4Rlt W ^jf^R TOC 5 © S^ 55 © CRfRl 
(Nebulae) i 4$ (PRRt ipRPflTOCR %aR TO TO 5 1 
CRR^JCgfR I^SWR ^aj f%Rt TOtTOR H^WM ^TOTR RRRCR 
lift's ^iMRRftj 4^ CRR^TO ((PR«Tf) 4R“ ^iMM^Iil 
TO RTCR i ^T^oTO 4^ (PRRTOt ‘Big Bang’ Model-4 

's&ftvt sfsm ^ wr ^riWrpr rrc*r TOfcR r*r 

RR*! to ‘^RTOtsf’ (Stable atoms) R^r 
W TO TO 4R* CRfro*IR (Radiation) TOttf CTO 5 <}TO TO 
RR, *Rt< Rseff ifRtR CRR TOTCR Wt Rffa R^rfRTO 

’rfR^'f TO CTO I TOT©fo® RTOR f«R\oM 4R 5 TOfiR «*J ^RR 
RScft-CRR’jCSfR (^©R RHRt RtCRt 4RTOR ^ ‘R^tSrf’tfTO va|R’ 
(Cosmic String) 'ailR'^o TO R*R RTORRCRR (Gravitation) 
RtRJCR TOR ^5TRR*t »|fa ^ TO ^3 TOttf RRtCR 5 fTOCTO TO 
RTtTOTO SrfisCR fTO TO 5 , ’©TO ‘R^lSjp'rfTO 5 ^oRCR 5 ’ CR 5 ^ TO 
TO R^tfR^ ^U5 JJRR-CRR^SfR tRRlt> fRRlft $R Rt ^ 

SRI C*R i TOR 5 ©! TO 4t ^R RI (RRpTt (Nebulae) 

TO *rfR^o ^R I ^jfc stfaj^R 4^ SfTitR CTOI CTO^ fRR^CRR 
RRR TOR©fo© SiRJ CRR- TOJ, SR, $*t5R, TOH, *1TO^, 
CTOtRR ^oltfR I 3f%1t> CRR^It CTO 5 TOR TO *o,ooo CRjrftj TOR 
4R\ ^TOR OTRSt^S ^ ^RR ’R'Q 4R 5 R fRRf^ «R*f CRR^ 
^Rf^ CTO RR I 4^ StT^R 4^ 4R# CR^pTt «TR TORSTO 
"TOTRRR RW ^R ^US RTOfC*t ^CR ^R^R TO 5 © «TO I 
^srtTOR 4^ R^rfTO 4 RRC'R CR^Rt fR^RR-lR%R f^TO fRRtSf 
RTOl 
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'Ws ftlllUlvs « «RT^T*T 



8 

“wfivrffdt fo ww *r <%, vrm’Nm <s yf&i} fwr, 

i zz vrtft y*& rtfoit fikzfs 4?z #w /^w wffi 

tpftmfk *frft i S^rw m* &7?m fiypr trffci *t? 

(& S So) 

- 'mma 4$ MittRcfft vm <s<f wm s/m *<too c&tft *R*n? 

*fz4 ■Sfm yn/tHfu 4^ y*t>W fcjVS Big Bang 
mwv i 
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fftZS (t 

vrmz*ta fit? ywiRtx*! wi&, w % jtyyg ftz*R / 
w 1 ^ /©/^ ®?7<r^ 0 yfififc? <Ri=i^, c&ffifl from cypf- ww 

'sfamv / $mt *mwr wtfam /” (si m) 

- ftff.<jjj°ff fz® *rfimF& 8fi> fft*f vfc&v ysm *y? ‘*ffe’ 
im *TP5 <4?? 37<ffT?^b/? ^5/r? 05? ©«?»£? w J7#7 

yyRcm *pfa wf&$ *ttt&, yt *RH$tv5 l^rt’ yfty *nv 

w<n 
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sir fo&mr® « »twm 



ffiHo to 

ww£*t<i fa? cm % Wffi 
fwsm ®?r fi&ft'f <‘9Ntf% « ff yvwfbv vftntfe 43t c*m 
m^f'3 3k?” (<to s to) 

- wfa® ^*1]VH VTtfw t^ft’ 43 W1J$ *0 3&3ft VPRU 3W43&, 

Trfq 43R& c*tup c*m, c^m 3$*r?°*f i £ &$*n 43? 

3&m ‘fffmr&’ ffr/H fsfcv 3%i m ^ / 
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f&$2 ‘I 

“osmt cmturw £T$# 4$ (R&hw'o) frw m 

<pf#m fa wffrm °m?" (<t<t s v&) 

- wvm~# vrf-vjmtif) 1sr*rf#*$m' (Milky Way)-# ww 4 ^ $?3 

yfzstcztf *rwrf # s7 ## iwt <&vy$ *nv #m 

» 
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8o •fu'aih, (buhl's « *RW|*| 



fftSo br 

wwsl ® fart sfimz w* *mr (8<t so) 

- TO5? <3*m WTOr 3 W<m ©*/? ‘Or/on nebu/a ’ 

to? jtw rora ^ari? ^?5if cv 

W*m TOf *m We WTOrS W/%7 TO? / 


www.amarboi.org 


CTf* Tt 8i 



fopfo mzw ttZ / " (80 S 8) 

- W<Plt M t *fv *tv CVtft i//$*MJtrf rf&Jt ^TPOV CVftfi’ (Lagoon 
Nebula ) vi v*m wsf mv w 4*ws *rpo vrtus *mft/ 
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8* ^?TSfR, f4!frvt'$ « 



fms 2 >o 

u fbR$ csmft*t& Vtm Ofm / " (80 g>o) 

- mtm (Swan) It 'SZvm (Omega) c^tps y/mw fafcri) 4? faris 

m *># cm wm mzm 4*ws 'mnt mt c*m / 


www.amarboi.org 






fms a 

osmfw^ <R*n$jrt *tm*n osmr 

<bb <&b fiw*h& wffotn kks?" (so s tr>) 

i 

- *4 4jmfk& (North America ) (BUTT'S fpm ?mw mm*R fkt4f 
my&j *tm Bfm / m ^ oma vt?? 4*/m vrus *fnm*n / 
V^/^Vtf/ c?3^ <ufibMC4> W WV 3JR R / 
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88 





“mart fivrft&ni c*m <swft *n *nfa?i'Q c vtuftn fcrfo 

fast# w, &trfipfw g rere m w w?w, w w*r *mi 

wsm ?», Fsficot irfzsm, *rfsfr / " (so s <&) 


- M -20 &?*n, fiffe fizw wfwr ' s ms. wrw ?m tf 3 w 
vff&'s ' s PT\*/j c^n *n *twi*f ^ sc tw jf&i-ffltyffstw -w*/ / 


ME 


am 
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8 <t 



fa w w ^ fapfa *mz¥ fas¥ 

famzi &rfw*fF? *m 3$u5c%? n (so % w>; 

- M-17 t&FJl Wt fs/-w?9 « *1^ ^ yiMlW^JI^t wf$n 7 SJ7T? 
/ wia s/ wsf? 57^ w *;# mt *r*$fait 9 i wt'vm / 
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f'4'S|M, « 'liWq 



fang JS 

“ZVZ 'SII§IW fopfa sfaTMPt W©7f fZFFtsRZ't i” 

(V g 

- ‘cmuft c^rf (Rosette Nebula) ^sm W£*W<< mMt Rm 
•v^/^/c*t/ l ylhl J lHI fb$? ^FTI 9,Ct% *7^37 / R&M %k<n R'*m<pfi 
c^prt wtfawrca fwsrm fag ^ vrmffn 'g^fas $m isoo 

gVffl faiFSTKsI ?’ ■^'sj'sl SlillC'-H WU 4 [ i>$¥'i TRlfe *77 fa? 
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8H 



“T3 P Ttf$z*nr ■sffciMcm M5i> cmriwzm ^*r$ &prM 
m*tj$ wifim* r (& s io8) 

- 15 c$M cw$«l/’ (Keyhole Nebula) TO b-ooo 3//c«7/<p<*T 

^ ff f¥iw%i ufp u*t m *oo umimrf ' s m& > *&- 

Uf5 « &3$ *m 4U. &f5 &1&5 (dark cloud) 4H TOT sftUU min 

mu i ufm f5mi w mm mi it Mint m mu 
mm mm mw uMmf i 
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8tr ^n«ih, >9 *RWt*T 



fixZo i'b 

“vrm*t 3?P7?y forte &tmi 4$ sm^ 

W? fas VP&J1 4% WMd Slfo i n (i* S io<t) 

vrm*t *im w, w? ^r i wmm *rfa wi+viw rffrz 

mw zffi&wsR, fofom « ^vte ?rw$® r 1 *® <wn > *n rsrw *rf&RR 

^ *rfr mt ^ ww / w<m i r&tr s^fo 4 *fw 4zwuh ^ 
vpRte i 
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<7^ 8S» 



ffiZS 

rfSt 'em 'wStf mfcnfs i w&t% ww tern ^ *iffo 

*W m&T r (*8 g 8<b) 

3 Wfom imrnt w ms fotM ¥*rt -mfo « imy® fox i 

m fosn fox vifoqR mfox jfwf ?«j m mm 37/?? mws *m m 1 
fofm' (x^Tt'a ma Mm 4mfi> m wfo& zwfife mxix 1 
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do R»fl|»||vo 'Q 



fun 71 $\r 

"? 5 f, 'Q yftftUS (5ftZ§i 'ofitffl Sfftt &PFJ i 

($o S >o>) 

wfirs Tsrrfi*u yjMiifl a^tt vffls% i sifM> f/jMiifos *k<$ sfw $0,000 
4<r? c^n fawn 1 *Fm *ms *rf&rR ^ ^s^*n « 
mt&n hifycm* 1 
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^ srrito TO5- M42, Orion’s Nebulae, 

Lagoon Nebulae, North America Nebulae, Tarantula 
Nebulae, Large cloud of Magellan, Horse head 
Nebulae, California Nebulae, Crescent nebulae ^bjIR i 

fifto tor %3r wim w, to .‘cto^R 

(Planetery nebulae), TO° TO$ CTO 

wb ^ ^s?iSsk chi«ir i 

C^t$ Rt RW# ^TOR W5 R5-^ RW3I 

(Super nova) ‘*[ 9 fR CRWt’ R'SpNC'R RW3iTOt ^TOTR 
foTOFR ¥t tos ^ *tjt% toi^s, sot ri^crr 

fro (Outer Space) to 59 ! to i RTOTOS « cr^ CTO 
X-ray, TO?, Ultra-violet radiation RTOR RsiTO 
<R?prR $Rf& fR#TOR rtrjcr rato^icr «mw i 

^b*R RRCRR (Surface) sfR 800,000 °c (5R RW 

ffcft) 9 IW ^ RR l ¥^31 RR?R WR ^^CVo (core) 

^ffc wn CT fa CRRR-C^Tfa, TOt, RTtTOftRR, RRRR, 

■ t f5tf 5 mt¥, whir Wft *tfa^ $srt¥ 

CRR<JC3?R RttR 1^5 TO TO Wt^R (R<prt Rf^lt W5 «?RR 
TO RTO I ^ CRfRT RTOR TO CTO RPlilH-RPlilH TO 
9 |R3 Rf^a TO TO TO?. RTOTO TO'Q TOW ftlpRH »ll$«Hj|^t 
^fro tow 1 fRsaR totr to5 to^ fro ^ (?rrr 

C«TO TORTO3 “¥¥3 TO C¥t| ‘TO'Q C’ffaC'B TORCR RT TO?. 
^STOR R>tTO 'SpR-’JtfS TOt TO RttR I 4 fRRRTOTt fi>RfRR^ 
RRRTOR RRlf^RR I TOtR fwt^TO 4wfR?*t TOT%W 

WFsfa (R<pTO feta RTOH <#5 TOR 'SHJ TOE% 
W5R 'srfTOtft TOftRR RfeR*^ Rt ^bR WRWtfl RfeR^RjJ 
TORRR RfRWSRt « 'bR <ITOTO fctffjm SRR TO 

TOf TO TOTO I «£$ sfTO RRR TO RTOfa tRTO TOR TOW 
4ta CTO RRCR fegRCTO I TO RTOI CTO RTOf, TOfaT# 
CTO *lJMI#kv® TOCR ^rfCRR «tf® R 73 ^ ¥WmR« •tR'oJl'a* 
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“w®r? or vm *iffojmi e tz* ffer vrffoR ^4*11$) stfafife ^fwt cw, 
^fw'a h*m$fc?t cm ^ r (io s n; 

- stfaft *fmtHtr3$ stfcfiw w? 1 w*? vncm^/t^f 

Ryu %cb$ 'Sfpsz^m c« 7 Rm, ®^sf s^rr-?r/% ^ / 3 /o*/ *mt&fa ffepf <? ’Zjpt, ?rr 
#r?r io r^H fa® T5i*nrm *r*i3 zcz *rwcm w 
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CTfSTt <M 



f$ 3 !S 

“wmw <3 cwr c*fj*R v^hj w$, vm fovtci 

faPm r (m g w) 

- C^pTf’ (Ring Nebula) ‘W’ *IW$f m^I, VI mvW 
^/t 'SlKWi ©W ^Tf-VTfif « ^ 4?? fffPf 37?7 io,ooo 
V1pr/<?JFF5 *lf&F5 fffifo CUTS w& fvfmv ?w <£? / ?V5I/W 
•imc 4 mfav cv^rt fim wiv mus *rmft i 
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<?8 



1ms V 


“w, v/iEH ' s tR*w c^t oTfC /ww 
rnmrrfa't s w) 

- NGC 2392 Wf, vt £fiv io,ooo <r<s,m 

57^5 m *tv *Fs m*rFFrfm*if wfp ctznm wf&z / s/w^» frmffo 

C'i^t Rift'S vrf&s j&i «p<j/<7 1^35^ Sci *77 / 


www.amarboi.org 



c*3»n 



M fafa (*nw%) « yft%! ^vvfas &&*! mm r 

(w tw) 

- vm f/S? vww ?Kfflz*i fa vr^if o 7m*nfio<Hhc*t *m*m$ vmm 

rffasjm wfazv m% *rs- 7 m, cmfi> cmfft uPffjitf, vt$v vi *ttfa am 

TF*m mu vt 1 4fa mat mi m? m vt*tvm£nv io fafam fafst i 
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<n» faiiivru « 



“feft jRssf fow 4<;° ftrpfarrq* frffmz vfat mzm, 

vm& csmi ornifikm sfc'muRi *wn wm w ftffco frum 

3/*w <#>/3ivs *it? r (sv s *) 

wfvcs 5 *// ? cvm sn 1572 m vm tvft'3l*nrt mtfimzF’ 

WWV w 4?? 4^*3 37? i:,ooo fasfis/ft'Wte Fgfifo ffTlftll 
CW-yg vmpm *fi^ / CT5^7 (Tycho Brahe) 

®r w ?? 1 it m&a vmm *prt-zwy& i 
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<?^n 



^ 8 

*wtfi isffj 4$ *r<s fiw*fa frpvswi ftfs r 

(io g (t) 

- I^m c^f T’o (Cats eye Nebula ) TO <Ffai: c t ^2 1 &&3 

*tm, ^ Pni « itfirs *m<fa *if&*K*t ^■ff 

4*rm i r^r ww 4 &nfm <?^t i <?j#s 4^^ 

ym $&8t ispim i 
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tfbr foillVI'i « 



“FaRR 4fff *lfo$ *T%! Wute *ft*l W?F7? (<?<? ? •?*; 

- *ff?R£[t$ •T5F3T *ffosjmj MI-67 Vt &R }o,ooo <R& $ZV 4*Ff'3 

mR?5R <n*i *rfm? wr *& *tv m^RR^^f ^e?r 

*r^/ <:«w sw i<?ooo m*fRR* f ^r ^rtf^st’ ztftzu&n 1wi& 

*R$R I •qI&'Q 43* *RZ*R mm CtURftfi (R^fi I 
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fUGS 

“Fswfchj $*iji e?/©cw ftm, ftr-mPr, *ffirs uig fm-umysi 
wsitm *riw!, csmt mma cmrnrikm mfwm m mm mm* 
mfmxm t” (dd s vd) 

- 4 / 1 ? 4 ^ cstzmftfa C^m (Planetary Nebula ) I mtmum mTV 

mm mm m mm i mm, fv-mfc, mff[ « 

vmm yf$ mzn cm0 cmtft mf*i mfe wfwr *m / mrnm&i 
vrsfa mfewcm vfr *imzm num fim mm w rnimn ft-fmi 
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■bo (4 til Vi'* « *ra<n*i 



fms w 

“juwk csmt crniRz^ cm wftm 

iffius m?” ($(t g V'b) 

ib&'i) ^iR u f \ s ftwm't mt?® fwt& 4f*nz f*n wOt 

‘4J0t w (Star Eta Carinae) 1 'mffiH CbZZ mi SoW 

<f$ : 7w / w?3f *mi>kv 353^ ^ *r®- ©0# « ®?7/^ 

*y%5p? w 'sifc&y <im ffafc m mi *n i 4<x*t wifi® cmfat 

mtt*i wfwi »?W7 *ifk**t m 1 
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<?r<pn ^ 



fttlo •i.tr 

“mm* c*m *rfw&! *v$, mpnwu r (io § &8) 

- ‘Z1F3 <7ff*Tt’ ( Crab Nebula) C*H3> is$oo '4//m/«#><<T ijj? $oG8 

Tffcef <4<pfij W^MsJ W^jC^I I <^l^'3 •Sfffl i(tOO foof%°/Z > 1C4“S 

•rffeus 4? $m-*if*r, *i m, vrfffifin $ nfas ftpnx v® ^ 

WpU Fgftfo wffax I yfevtw <4 ^g>fl<J £tfcf*l ?7?^T 

?7T 2#^ J&TR fosm W? m I }8oo ??W ^ fiTSTM-t *1 

'smpfttfi sim wnzw i 4fc ^ faff w&f imv m? 
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(WWO CvWfc'KQ firpfafirfl Cn*!ft l” (80 S iv) 

- *fu-*K3 *TV wpf mM>!C*t ffarn't vffcl $&st fTt-Uft, 

vrffffiMi <3 fffii<fa *ffirs Ruj *m-*p5 vrmRnrf 4*rm *!%*$ 

Rot# SlfaRn^a I wnli R&H 4$ Slfbft 7 ^tRci'f SR 7 SsRT 

sfFS •p-SK'o *t/c«?/»f / 
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f5i$S 'So 

“R>R$ 3775W *Rf $5 tcul^w vw wtRv *rt 1" 

(M o (t ) 

- ypR 7pm m*t msw sprnm wi* 4 $ vstRm *FK*tj wj*ij- 

*mRi ?3r? ®f^r 5J5 rci?, w ^^R^ R**m% 4?? ^^Rz^ y<Mffrs 

‘W.W'SjW’ W*fortU5 TKRFF'Q ?rt> / 5 %^ 43^ RwhM y*n- 

llRt, *lRr$ *tWRf *3 »jp/*rc^> WSJW i»PW (^5 CfWt 

vtm 1 *fis vnzsjpM# ^3 &ftt 4 *rm $Fmz*v$ w*m ^ *m$, *rt ^th 

Rsbr Rm vi*r Rm 7 35 - 7^7 m*i *n 1 
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^«im, Rhiwr 'Q 


$.C<I l RRR CR "^R RRR <P^t^ ^*ij C<f>R f%^ I R^RR <pig r i!'a|'a 
<M^ic c t mm Rfs R n R'|' RR’S CRRtR ' 5 fR5R 3R R^R, 
Rjsfcm R^Pi^a 3R I 

^Pwm, ■nf^o Rm<f « ^ 5 $ sfrt-RtfR f^r® 

RW% 4$ ‘CT^pn’ R^RR RfR3 "f<WR ^ fRSSR f% 

R3RT CRR ^BlfR? i8 oo R^BR ^ attest ^ WHH RRJ (RR 
■(RRf^sJ RS?R RS5 f%? ^TR-^IBR WR Rwst’ OT 

amtf^ ^t-fi ^ir ^rfRjR <rh rr? 

<frt-RtfR, 'arf^Pwi v3 Rf*r$ rirr Rm<f t^s c*fon-^s? Rt 

brri ?rrb£ ^pqfBTRRR *ra ^rr ^cn ftRRft r^rwr 

rs^r’ cr;r I 





(i) “ ‘^H-^H’ Jjf 8 <»vof 

^irptr r^ crbf rrr 

'Stiffs 'SRI RfRU 

^Rt«it R^R, Rt f 5 WR, tfs 


RT I 


(*) ‘R>TRRR R 5 # 'Q 
4 R°s ij^BR RTRf RRt 

^ R^R ^ 


(0$, ? 8 ) 



0) iRSaR’ RtRR 

RRtRR RRBf RRBT Rffan- 

ffiftet 'Q RRRR 5 C f-' 5 RRW J R 

RTRRR fRBtR «5R, Rt 

Rffos <RRI ^RRT^BR 
RW R^R®R%T I 


($.) ‘Big Bang’ model- 
4 R^lfiMR ^ 1 %R ^ 5 Rt 
RBIR 4 R\ ^TtBTR R%’ ^5 
RRf?RFCR fcfi> RRWtBR C*tR 
RRfBt ‘sr&R RRRfJ’ (Stable 
atom) ^Ifc rbtr i w*lfeml>l 
fRSat^t ‘R’Bt^TR’ icftO'S RfBT 
RR RRR ^rfRfRRf^t 

(Officialy) ‘Big Bang' 
R^R CR*t ^BR I RR i ^8 
RlBt R*' 5 R < 5 lfBTfoFR fRSa# 
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(O) “^fsf f% TOJ Rt CR, 

ms ^t tor^ mrot 

^TO r (<Hr ? <0 

“(^P) wtet 

« TO[^ WIT mm 

mTO l” (*fr I fc) 

“Mr top f%s ^1t 
«>l4Vf«^ to?, Mr top rto 
top torc¥ rMto 
toto mro i" (& s io^> 

^ trots rM*r 

mte>® r o» ? ii<?) . 


(8) “(fifF® 

#1 rjMrro e©mt sfs 
<5^% 'Q mptro %stRt 
^5%t Rf% S$St S1$E® Et« 
■^t ^ ^fSj-f^Rt, ^t- 

Rtf%, Rtro mst fsrf^fso jjst-cro 

*19, osrkrs $to s^st 
*Mr tor crotfrort R^frot 
to s^st TOre ’fitetroi i 

(<Kt o VSC) 


RRjR 5 ‘Back ground 
radiation’ 2 . 73 k Ptf^p© 3 £S 
‘Big Bang’ 3 TOR 5 
RTO, TO ^ fi|^R f^f Rit^t 
fiMfrt ®Tf« RTO i 


(«) prh tor! « 

TO? ^t?R RRM§f 

RCRJ TOP fRRR 
fa'SaH TOTO RS TO? CR RT% 
$RR[R 'Q RTO Rt’l 

rto froRjt^t trosn to 

tototo, ijMwUSl, to- 


TOR 


UIi^kHc 

IlHSfcTvft '* 

kjnHi^r^yl 

t\j\l>l tiirTI 

."■ - sHEiSKsSBS 


tEb^IlL 


lEIH E lB a l 

L IFEm 




(8) TO £fTO iSb-i *fTOr 
Rvaai^l ‘Mr. Messier’, 

rtoicr frorp-frotp cr^r it rt 
s^n-tro t{t®R top crr i 

TO ^tRf William 
Herschel TO top ^ 

SMR CRCR CTO I ^TOoTO itr^8 
*{ta Astronomical spect- 
roscopist ‘Sir, William 
Hugging’ 2 JTO ■sfsrt't rto 
TO TOM «MtN RTOR i 
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bfb 'Q *r<54T*l 


“comm 

to « mra w i 
C55$ faw TOf 

5^m mi ftft ^m® fmrat 
mmr® r («» % wt) 


“mrams m% cm 
mt i tm 

WTt^TJ f (vb S io8) 


^otco «(^m cmrnit «mt*r 
to ^ i w? (i) mift cmm « 

(5) cSci'ClD (Planetery) 

cmm i 

mrnffco mm^Q smtft'o ^ 
<m- <iw (5^ ‘cmpn’ TOTOf 
mtM^RWt^t f^o 

mtc^i 4cm c#f cmft 
jww few toci 
fam ^c© ^s® mf^Pwr, ■nfmo 

i*m° ^pf-m^ra c*m 
m fm fmm rnw i mu 

uwr »Sr wr^tn ‘cacmJift 
cm^’ 2^ ^stu (arm mu 
f®fsf) uig^ ^u?. 

m?m Cournot Gamma- 
ray, X-ray ^Jlfa 
uru » i 

Rv&si^]^ 'oim^Q «mt«r uruu 
cu, $®® csr^«i Rwm'f 
unuci sm atf® www 
»ooo fawifliUu nf^co 
totot fmfo ^ k®t i 
faflalW* <>0i|H 

uuctu ^<pn> c*i^®ii mf® 

fmm mf^rn tou cnTO mc*t 

m i wsrm *rf% futu cm ucfs 
mfm £ wrf^u cm w^iw 
*fc?, 1 ®T5W mu mut ufc urn 

'5)3 mi sj&'3j 5'alc < 1 'sjd 5 i- 
51^. '©cm ufumo 5CU i 
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‘to, c^mt 1% toto 
'5Wt^ « ^ CTH 
f%^ B^B £fPfB <pto, Bt^l 
T5[^o «TC5*^? %B ^vSaH^I 

^© mto r 


(io I iV) 


4*T 


wi^ ^p*tw ^ re*B 
mw ft re to 

'G g8T? i 

(b8 ? io) ' 


(<t) “tot 


m7*to *|<<|f*|« *iwr 

I 


‘ctiB^ift (Bfprt to 

^IWl 800,000 ° c 

*\m mtre* 1 


ton?m ^reiizrm 

^a«u *||fi^va ^rere OT filto 
’tJHt#^ mtoB ^tre ^R??tJ 

^rto's (BfBt I BUS fifto; 
«ijmi^c® firm ^0,000 renffr 

m^tm 5 tot ^m rere^s ref*r 
^ ‘<mto 

^tog^nre 1 


srrem fittow ^«ij 
^ ai iwim^ *mre ^re ^1% 
^55 ^mm ‘ctoBft reto 1 


to; 4 -< f ^srm mmt mm 
tomtiB (Inter steller 
*mre) worn to ^ - 
wmj-^too re^rm ^m^B, 
^rm to mrntre* mtmmj 
^R^oire ^m mmm ws^ to 
m^-‘fir^$ *t% « wst’ 
^ Space Ship rnmm, 
m§mt remm Mission 

to ^re-'SBjfto mm ^rer-^ 
*m°m mtre 1 


(c-) torn ^m rnm^m fifto, 


bb toiler tretto mmr cm 1 mm? mmsrm * ^nftom 
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'Ssbr ^H'aih, R>nl*l|\s 'Q 


wir® Rt r (j»<b o <t) 

'^RlR® Rt ^j*tT 

£iRtf*t® rrr r (*<* s ^) 

“4^ «^r TOR® 3X3$ 

ftafR r (io ? >) 

“tor* 

1^ rrr r (vb s *<o 


0) “CTORt tvolilltinl 

t^iRTO (tew) 

ri%r ftsm to R#m f% 

^rffro r 1 to rir?” (ff® s ««j) 


“f®fR crotfRTO r^ 
ftafa crr%t tor, w®srr 
ctort toi^r crr Itafro 

RsfTO?” (8o 8 tr>) 


(<0 “TOUR (£ «|%Pltl! 
«mHM» ^ R%t i” (tfsioo) 

‘RR®§ CRtTOfRRR RCRJ 

Sq|% 1 ^ 'aital^M* ®R TO r 

(vSd- g *br) 


m 'SIWIOT TO sfcBfcf 
rIto rtc^ 4 r°s 4TO wrc® 
rto<j rrto rr rr 

4 <p[l 5 R>CR ^pf°Rj fRRCRR 

crirr rrrt tafRT rto i to 

'SfH-RRRfR CRCR Rc^ RRtfa® 
«I«M*I^ ‘RTOt'tt’ 
%1CR RRfsf® RRtfR® 

RC^, I 

R'aaH ®R WftR RtR RRR 
CRR ftafi> ^ttfRTO RRC® RR< 

V 

TO CR R”Rc¥ RCR 1%I$ WtCR 
Rt I tRRRitR < P V ®'3 RCR RR CRR 
R'telWiI TO Rt, ^TO TO 
COIR'S! 


0) Rt R®J, Rm, ftaR 
fRRCRWtCR ®R <J5rtft I R®TCR 
CTO fta CRRR *jV, C®RfR 
fstRTfW'S tJCR fRCRsR RRC® 
CRRCRtRt I TO *gm RRR 
R®tR^ R'SRt W ftaR RR 

Rttaro ^R^tRR RRC® TOR 

RRR^ Rjsf TO TO I RtRR 
^ttf®R TO 4 4R> TORJIRTO! 5 
TO^t I 


(R) R'SslR’fl RRR fRR 'Q 
R^lcR^ CRffRR 5 'S 

'SR 5 ^^ fta Rf®fRR®^ 

rR^ITJ® to wto crRj, ^rm 

®t TOTt ‘TOR TOR’ I TOT 
4R“ CTO fro ®R 
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*ll'®(. <! 1 toc^ 1 <MC'S 

ton *ito 

^pto to; ^ 

*W C*R (71 ‘jb'elM ^fto 

i (Tito ^src®t to 

tp wto ton toto 


<4^ ^fmt^ 
£Rn*tJ '©'f-'SafaT *plto SFS 
to vi«4w ^rt^ "51^5 

^ to i torfa to*m fsm 
^ntot? ^ (7H (7i 5?tot 

<MC^ l 


i 8 oo WRI WSTH *||*MJ>lR>fc IwH’ 


^sj’ to't'o i <3^^ c^ ^rttoRTt wn«>in!$r 
4^®to ct w^ e i!t< i >mi>iR to ^ ^^srtai ^tstHtri <7Tlto 
^ft^m ^5 CfT^vs C*TC 3 I%, tofR tolW« top*® 

‘cUPit^H’ <7$ '^wp ^to to ‘f^rwu’ ^j*fj 
fcwtto s$m 4 c<mim «R 5 K*rr to ^to 

to^ i «RH ‘f^srn’ *fsj, to*T (ms) ^rsj <£Rt. 

*i^r gtr i 
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‘RANI'S 


(V sH)s 


0 

0 


^ *itc* 

R^'fvot^ *nft ^*ii 31 ^sr] ^%tf| i 

” (8'JsS'S) 


^9ttf^s WT TO* RT, ftijrlSIC'OU f^T 

wi»i^ «rt to *fa* i” 

('OJft ? 'bS) 


“*m ^ *a??f f^?ra i” (<w s i) 

‘fm RblMU f*R uftfllt* l” («Wr * is) 

SaR (3R*T 'ailtil^ fW ^ttet ~*fg 
^rw^tft 'srtai i (^s % ^) 

“c^ c®rofa*t* srf^tRre^, formt^ «t^ D *i c t 

«<w r (^ ? i) 


‘^SSR Ff % ^?rt l” (Stf 8 S) 

“foiiNIc'os ftp'll $&||(&. ^RSj ^Itfe* |”(C8 si) 

“c^ ffai c^mtffani sffa viwiRwt 

(05^n%«ra f^rt? w ^#0 r (m % «i) 

(‘< «M)? 

*r*r l^ri’tm c^th <4^ liwflhnai f ^ r 

('W* S ya) 

‘t^sl <3R®T <£|*fl>»lM »R r (<u» s i«) 

“*m ^*if^5 r (b-o * v5o) 
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win r$cr, wr RtRjft’KRs ^rtftR, 
4 Rmh "®tRtRt Rftft oii<h«iii^ « rr*er R^rrt 
RfttR r ( « 5 » s w) 


(‘«P sM)s 

“m ft f^o fans, ffift ^trf ftft 
coiRtft;*R §rr RNRRtf) Rt^pt ceRrt *(*«•! rt ? (mm) 

“RRR R^RHR (SRR, / *JW£) ftft#5|ER fRft<3 R$CR |” 

(vr S R) 


“W ^RK*R 4R?, (RRRt) WoRnfR, ft ^ 

«IN|V04|31 RSfi> ft ? §Rf 4Rfi> «(^RR CBOlft^ l” (irb S i-o) 


( V «W) 


o 

0 


R*lR ^rt’R R^RtR 2H«1«!W R$CR 4R» V R*|R $Rt 

*it*R w( Rifts ^ftn ftR r (m ? i-^> 


“wfRR 4R°v W5 $t=TfR RHRI R° V R< RtRttRt CR'QRt R&R iflRs. 
4Rft *flRfc® ^iRfRt |4-ft]rf R§Rt RfttR l” (iH 5 Vi) 

“<7ft ftR R$tR RRfelRR l” (Vis I iff) 

‘"^RjSjRR ! RRtetRR ft ? *Kl£|RR R^Rft ft ®th ? CRR f*TR 

Rt^R ftft<3 RfttR WRR RS5 4RI $f® R&R R^R RRtRR 

R^o |” (ioi % i-ff) 

“<#5Rt«Tt R^TS ’(ftf $<ft3 R&R 4R* RfttR ^<-ftf < R$RI 
RfttR l" (^S> ? i8) 

£<•%< RRt R^R |” (VJ» § ii) 

‘ftlR RRR *ft®RM iSftfts « ftftS R&R l” (HH ? io) 

*ftlR Rft r^r, ovva ^pi^RlR RftfRi R^CR l” (ho s i8) 

“RR5 RRRCR RRR ^fRRlfts RRt R^R l” (Vi S o) 
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“cafaa C^taat $al 2JOT a*faw, (Pit faa 'flMJhH4ltlfi 
altcn ^slAla g?|i cataT f*i^W 4a° file's^ *1'®n\s) ^©KN ‘ 5 t ! »‘ p fPo <pR<(l 

<ppf*rca i >ii^w ca%a ^oH a^a, afro &aat ppfi^ a^, a$^ 
i tif% a*fta f (« % \) 

(V «H)J 

><R ^5 $WpT5 tfea l” (b-^ 8 «) 

“aaa a^g ttat aitca r (v> ? «> 

(V «W)S 

“aaa ^wr fa#tf ttca r (ss § *) 

“aaa ^rtanrta ^rtaaa $tai#s aan ttca i” (w ? ii) 

“(Pit faa af*n® ar$a ^o atca i” (so ? \r) 

“cafaa MH atta (Pit faa fctf a^-asa afsps Kta ai*i 
ata«t a*1ata i” (w ? «s) 


(V «W): 

“aaa ^ cwifoffa « fa*^ star aitca i” (w s >) 

“aaa wmfe afaat *tfwi ftRjrs atta) f (v> ? *) 
atat *rf^a csfjrf^fN r (sc * *) 

“aaa gt * ^gta* ^a*t ^a^^aaana aarf atta f (sc ? j») 
“aaa TOiaif^a ^n faaffas atat aitca r (ss ? v) 


a^ata 'aajfta *(at 'sasasa g ftf^r® ^ 

at«ftwata G-aa gft faro aaw»M! twiauot ^ivfiaa <at aaatfeata 
^fa <jftfta c*ta afaaf^a aa^ifaa 5 faia a can a^at v afe's ^apa 
aatf ataft i ^a ^n?w a#a«Tca <^a°v ®ia<3«f afaa^a facat am«ia 
'ailcnlcn 1 afaai at^a^ln ^aaa waj oaHt-ta«fl ^aftprfcata ca 
fifcama aarca ft* ^rffata aart ata at i 
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SO 


4TOTO4 4<fat to toto <jte| ‘^h’ 

4 %t Mstoi to& 4 C 4 4 Tf 3 f 4 TO 4 to^to ^*u tite cto 4 C 4 
4 t 4 TO 4 - 4 TO 4 TO 4 cfbi TOfroc 4 cTO 4 i w C 4 t saf 4 TO» wjw 

4$4'»ic< $44% 4414 toto TOForoffiro tototoR^'oIm sF<lf$%4 
TOfro Ml, tof® to <jcro frofr 44404 $ ctototto 44 i ‘froro’ 

4%l TO ^fl^sf TOtTO *4’ $K44 TOTTO^'TOftF© C4 TO3TOI 
C’Pt 4CTO34, TO 444 4TtTOt TOS C4, TOt4% ^otlM f4TO ITO f4TO 
4f44?[TO4 44$t Ms $cn?‘tK4 4tro caw 44$t Ms 4TO4 toto 
' 4||4l <, t>l«^l 'Q ^(flft 44S, 4TO 4TOTO®f tfTO-TO^jTOJ TO TOtCS 444 
f4^ 3jft 4WC^H I 4«f44 CTO f4|$ ^UTOTO flfK TOfTO f4°TO 
CTOf-WTO 44; 44 °v, ^UTOlJ^, TO*J< * TOIL'S 4tB, TO TOTOTOl 
TOTO4 fro %1 TOf44t!*t TOl C4 TO TOW 4t TOTO TOCO'S TOTOft 
•TO l TO C4 TOC®!! TOt TOtsf%4 4TO4 44fTO, 4TOt4 41 % TOTOI 
^ < 1 c lR)'Q 44C4 TOC4 TO I TOTO> *jflft4 tj'TO'3 *4°C44 fl4 ^4 4~ D ‘ t ^ c f 
TOTOS 45% f44% TOC44 TOt4TO TOTO 1 « 4C&T4 TO®4 

TOC4$ 4TO«tTO4 4tf44 TOI43R 4%t>lPl4> TO I C4$ C44 C4t4TO4| 
^t TOfTOTO TO® 4t fM$ TO41TO4 CTO $tTOt 44F® TO TOC4 C4 
WTO TOfWt^ TO CTO £|Ml TO, 444 4C4 C4$ fl*!#® TO^» 
%4l$4 TftTO sfTOf 4TO 4CTO 44° 4TO 4CTO 4 4HTOC4 MB 444% 
TO^TOTO 4tCTO 41TO4JTO TO'Q C4$, C4$ 44 TOTO ^C$4 4?TO0 
TO 4 TO TO TOC 4 C 5 $t TOTOTO'Q 444 TO TO I '® 4 S 44 4 R 4 ^54 
4TO 44°s TO 4tf44 TO fTO}S|^-S|f4TOTO4| ^ TOtW CTO? fM| 
4 CSffTO PiR}\£«i TOTOt44, TOTO C4^ 44 44° TOTO C4^ 4Ps TOC4 
TO I 


TO^4, TO^TO 4JITOC4 f4TO TOC<H 4C^T4 4TOTO4t4TOTOsT 
TO4444 4TO ^5, 4144 4| £0TO4 HC44 4cil<)4t, TO4TOTO, %^T 
'Q *R?4%f TOTO^f TO 48TO^4, TO 40S4 (TO4 TO^[4 CTOl^O M ^C4 
froTO4 4TO^5 TO< TO l TO44 CTO4 TO5TO4 2f^$TO f|4 TO ^TO4 
fTOTO TO 4tC4, i^ff^ TO 4TTO4TOst TOt4C4 C44C4 I 




$CSfl4 MTOJ 44C44 Sf44°v4t f4TOTOC44 TOlfl® TO44 ^*lfl44 
« fTOf& f4S ^ f44^TOoT TO TOC^ 44 °v ^44TO 40J4C4 TO| 
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*18 ^pafls?, f*?lN|vs <3 

TOTOS ^5pr RwiM fitowt ^a'lcto *MCbHI RtoiT to*i% 
owifo* to*f (W arning shoot) 

fonroto ^ TO'tra p Tor 5 ’ R^*f toc^ i <4 tofi> >5 

TOJt TOt/fl ws TO TO 4 ^11 'SMMUH TO to fas? « 

‘flsFR fpf ^s? TO «0p RTO <mw> TO3 ct, TOR 

R«>to ^s arf&OT^t <flt 'jftffao'a W’f to*l% TOTO3 TOJTO 
*ro to ms to i totos ^tito to m cro tor tor 
ri to 5 , cwij # ^to 5 ^ toir cfar *iRcto to 
“(Rrwiwh ^fs fitoif toic* ^ Mft torcs i”) 

^ (2-8 § i TORato PRTOHft TOTOtTfR WRJ 

?RTO TO TO TOTC5 ft*fR »flt RJtTO TO*T pWFf TO?, 

fttoto 5 p prow to&r *tfs to ^ toto toh to 
ctoks, to* TOto to c«ro ?m-tof& to* 

^PT TOR frta ftofii* $*R TOB TO pa TO*llTOTO 

^rt wft <rr TOft I 

^rtoto ^t rjito’-to «m ttfiarfw ‘R^rotf 
^rffanrottro ^ toto to 4c<mim to 5 to to. to^ 
TOtto 5 cm^ rrto <R-“fotiivi^®« to frotof totes to? 

^ f^W toftSl” TOfe, TOI^I TO CTO 5 BTO ct 

totto*’ ^ TOTOR 5 TOR R<TO, CT TOJ-TOlt ^R 

ftofa Rt to Rt TO 1 # crrirr vhwt "t^R tot’ 4t to 

(^ ftof RTOt) toltTO I fto Rt ^aR TO?I <*)t 

^Rcfitfto rtto tocr 4 Rto *non toTOTO ^t 

^rm i (7 t«to « tot pit ct- “R 5 ! iflt crow? 4t 
CT, CTO ^’fS C^rte *ntw« ^ fwt^n *ra ^ TO ttot 
^ to® TOrt I TO^ 9 *^ TO'tf ^sk TO1^f&'8 

Tj|\QTIt toR Rs TO Wt C’Pt TO^-“tot (4t 

tow) ^Rrat ®^it?n Rtto ^°v fTOro ^wra TO^- 
TOTO-t (ttot ^ to® #rat TOt TO), 

(^TOT ^fTO Wt ^|R'8) TOR 5 TO^ITTO CW to v fR e fe 

to wnt cto^$ to^ r wiK $c#f® «fl> tots ct 
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(TOITO <it 'SRjam W 


wtw? tow sM? m, towMtoito to ? 5 c? WiNW? 

R?JW 4?° s C? ’toftsC'® 4$ #???? TO? ??ft<MTO 'TOt^ ^otTOt? 

TO cto ^5tCTt to c? «toi R*mlU<i $TO ?! ^TO?*! wt? 
vi^c??! ^-wtw wwi c*r 'src^«rn:«t f?ro ^*R to 4??. ^r^nf 

tow? $<MC4 *f%*nf^a TO W?, CT TO^ frpfa^W-fN'Wl 

*&$ ??R TO5 Wl& 4?^ ?S?t-TCTO $?? ?BtWt TOW I 

*ff?3! ^t^f£T^W? ?‘f?PTO TO'Q ?fr?t? R«lfi'8 t???? ^ 
^-?tf& fro «n=n to i to ftiw 4fi> to% TO3 ^Pt 
cto 5 ^iwtfsic? wRt to 1 4 TOfw ?«fro^ croft, ^prfro, troffift, 
^i^tr, ^ ^uht, *nfrr toM, tor? tor? 5 , tro ?nfta, 
?tro^t, TOmnft, tro ?i?$?i * toi ?i? trotRft ?^rto 

?*R>1WI Ws ^t, W® TO^sIp tro TO$?, W® TO^sIp 

tro toto, 5 P to? 5 ^ tro §ro, w® ^nt?? « w® 

*Rlt? ^TO ^sf?? (?t8) TO ^® TOW^ l 4W? '5rc*CT ft? TO-TOfc 
TO'jfH tw to§?, w® « w® i?it? tro 
3 ®f?? (?ts) tor wtfrow? c?, TOt 4 ?sto «n®jw^f, 

?T#t I TOtft <4’5R ?t?t 4? ^n#t TO TO? ?! I 

CTO?! TOR? 4^SR-TO® ^l<Rslp tro TOffl? (?T8)-? TOI? <2W 

tor ? U?t i to w ® topt tro to ? 5 ( To ) to ? %?? 

RTO 5 TO I ft* 4 TOJW ?sft? (TO)-TO TOlft I tos^ 
fifTOTOft f? 5 !?! 3TOFTO? TO% TOt%?? CTO «TO CTO 
?<?t TO C? TOC??, 4 ?TfTO CTO TOfTO TOTOt TOtfa TO ?t I 

4 TOrfer ?f s fa 'a w RfPr 4?^ ?*?c? r>?i? c? 

1%S#5 ?i*lfl» TOTt TO, ^ C?-p??CTO TO % TO? 'JWTO 

?5?i, c? fro ^groi? i8TO ?# % i totoi wgm ?d% i 
WIT 4TJT TO c*Pf 4?^ 4? ^?sf& TOtc^? 

^fTO ^!?*tfi> ^*1? TO< TO^IJ ?»f I ^M^lIU ^>||WM TO 
TO? I TO®?? ^5? TO C*t? I ?ft-<pliP (?l§) i3 

TO? ‘pRT?’ TOTO TO%TO l %f? CTOWTO ?IPH, ‘CTO?T TOT? 

to ?r#t to’ i ?nfTO?T ??wn, ^rro toiw? ^*i? to^ 

TOW I 4 TOW TOtW? Ff TOtfro TOW r TORI WltTOl TOOTT, 
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(3iT8) pipw? p^ pp?s per i nfara p^p cppcnaw 

facs ^n>R^o nt«, ^tpriw tarp pan, Astana 4 p>p sfw pp^; 
fa-p?’ nfaa nre fan cpp faca pm, w ^tp^ <*fa iftj 
fitw^ 5 pips pp 7 ^ fan 

pipp (pi) nfa cpr cm ^ c f ? rm 4 m*t p?jp<} ^ 
nn cn, 4 P?pfa m 4Ppn pi; p$fa i fas 4 tPtP 
ppfm pp pp cnfa-^ 4 pp nw*iR, fastens ots Ptm (Pi) 
wp nfa cpr cpr n'fpn fata’ m ^s ncacn, Ptpn cpr cpr 
phis ‘nlfaP np wn i pfasit *jfap pnfa ^opn ppk fa^ra 
nfa pi i wStofcs $hph n#n P3 ^ppat pg fa#f papa ^csrt 
PW I 4 PI PtaC 6 ! ^ fa^tf P3Pa 4 P5pfr 'STlai 4PPat ^R^lfas 

ncafa, p ^ppsj fap pp i ^nfat ifl farcn Ptas <ma pppsf, 

fafip-Ptfafa Ps 'SRPPI PP 2fPfa-CPR Pf-Ptftel (*lt8) PS!®fa 
PP P?ga fap t*ftP PPm 4PI 4k ^IfaP ^CS C*t*l, 4a 4P tfaP 

P*[cn lifter (Pi)-4a ’tefla m faca wtPa fasca aiwt pacrt « 
pm pp fan caa psi m’ 4k sp^fafaftet pp i 

4Ptn *t?f pta-afa® ptpafa met fa fa, nkna ptm 

PP*ik fa ? 4k fa CPR ^rSft % 4PS, Wfa Ptfaam pft P^Jtf 
afap Alltel (Pi) fa % faMcvaa arntpaff 4k vifkafaeM ? P 

4ft 4pft Pta pft anap cpr ^5p fan? P ‘Pima’ f*tat® 
K^a 'ana srcnftp ^.afa 4?°^ Ppn lifter (nts) cnto wfawa 

^1% '^l < P^ c f CT, fappins? ->1^Mj's| 'Q failNIc^sfl faHte ? 

tnppra iiR^tna pp fa^tppp^ cnps $ ifcm ppn fitter 
CPO-^a wi tejfasn facin’ nci ’tP ^wc^h i ^fat ncn 
ppr, ^tfancp nfat n^pnft OTPctt p^rsit i fas >3 p® 
«flPt fa^ n«fp? fata ton, P w PPn (Pi) pn® nfas i 

fafa nfat PP CPP ppf -t 4^p aWHfa I t^PT ppp «ll*W‘HI^ 

fas^n pff ann faltnw CT, a^JJjWI P^pa n«fp ^S W5 
^im ^s PtPn (Pi) nfa® p^fa ^t pp cpft n<p-^ cpc^i 
tafa p *[ M tfa<ra ntf pgpft T?^i n'QPa n^p p^ net 
tafas ^ i p^Pta pr^[ Pttei Pwtp^t af^ ot® 
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fomro 4 

tro toto (?t$) to 4 foro 44fi> ^5 <ro^ 1 

fog TOt? to iiffo 1 crot TOw* ai^iTOt® ?p tro toir 

(4tS) TO 4St^a TOT TOQfo ?TO ^0 TOt^, TOW C4R 
44fopo'G i£] TO?t? 1 TOI?t w« TOR « 5^5 t?R 

to?r (<n§) 4 g*wpr? 44 TO '3 4 TO? rsTO® wt? to ct^pi 

$*lf^5 %*R R I * PI TOT fof*f2 TOI% 4 TO VllJHl^W 

foj?R, 4t?t ^ TO^SlI^ t?R 4 TOt, Ws TOt^l, 
TO4 TOt? t?Ft (^t8) ^ I 4R? TOR'S TOt ?PRfo 
PI, ?4t? TO4lffa (^TTg)-'Xi^ TO* 5 * WH «RM 

foWlM PFR fTOTO? Rift 4Wfo«1 4?!, <4 $*RRP Fg fo^f Wt? 

4 >pereTlii5 TOTO4 ptTO? <ciif*«i 1 TOfcW 45 44, fo?TO’ 
TOR focere 4 TOttto toto (^rr§)-^ forotpa? «nhw ??; 
to° foiiMk foTOrff ^qhht toto Irofro^ c*t*r i rtpi 

to TOiftpa TO-4tfR (^rts)-^ ?mm 44 R 4?TO smm 
ft? 4fo4 foPI PI, fofo foflhlc'ss PI TOR ?°?R sRt? <p<jf^c«i*i, 4 
TOt 4? TO»t «I«<MM «RH 4wft? 1 

'Q’fCI TOltfos C 8 % 'i TOlPa* 4IFPIJ? ^474 faTOfo TOr 
C*P 1 4?t? <£?t TOtt? TOR ^TO fo %, 4t TOrat TO'Q 44$ 
(RRRt 4TO Ft fo?TOTO 4M414 TORffot I TORtt TO 
fo?RttR?’ fcS § i% V* g *, ?t Wi § i-'S, (TO TOltPs^ '3’t? ijffc 
foTO 4f? 4RIR Pr^TPs TOt PTTO *(fTO 4RTR? 4TtTO ??Rf? 
TOsTtTO4 4??4s (Asteroid) RTOt (Comet) TOR 

TOR 44 TO OTS (TOTO R4TPI? ‘4 TOTO TORstRt) i TOPI 
4TO TOtPT? TOFT foTOtm Wt ~TO TO TO PI, £8 8 i 
TOtTR TOR* TO C44 fomtPFI R°vTO 4k TO? (Rfs) ^TfTO 
’ifTOTO? TO TO TOt <Rtt 44^ 4TO 4t toTO RRR ’jfTO? 
fTO&TOf ^*t!TO CStTtfro KTO 4fk? TO4t l 4t 
^T*RT T TO'Q fof%4 TO 'ttfo PI 4f ?^Ttfo TOTOt VtlJ^ ^ ‘^91? 

(Asteroid) fro, ^TO^ (Comet) fro ?? i TO 6 ! ^R4^ 
^lfo4 TO TOro 4t 4PI4^a? TOJ TOt Rf; UK ^4 RTO? 'SRI 
TO-4PI4 TOt TOTOt (RttTOt qviW'gW '5TtPTt4 ^t? 
PTTO CTOt TO TOP « «jfTO e tt TOFfro ^ I C4f%3 
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•Hr fagrais « <twr*T 

CR RR>R R'fatR ^5|f^ CR| I '3P54R, '3*ftR ^ 8 8 'Q 

Via 8 '6lUll'8>|\t^ tjfsjf mRR Rl-‘<1 ttRRto (afelq) 

r^r^r* 'oic r i^i RIt> v © *iH c n ®it'o 9^1 rir, rir 'qrr >aiiwi«‘*in5 r^m 
^rmt rr^ to ct, Rsrflte viUtoR ■^t>^i<M^'G ^ tok 

RtRRR^t («wq) w&R\ w Rto i 4 fRto ct «fc*pr ^Rvomcft 
^r to?rt-‘toR Rto’ to ^rfr <$m crcr* 

cRRt Rto cr*r ? ^sr ^Rt rr^? i tot crhr 'RtR^reR Rt RtR>tR cr 
crrr rrr ct crrr RtRR 4R <$kwf crer ^trr rrr crrr 

£R>R RtRtR RRJ^R RR Rt I RRRSffRa sjC'l-tRS to(RR ^Fa 
RtRt RRItR 3f*$ mR Rt, ^ttR \5|t $9 RtRR *F5 TO R^ C^tR 5 Rt CTR 
*jR CRtR* CRRF3 RtR Rt | 4RttR fcak CR £f# RtRt RRR toRt- 
R% R#R (Rt8) « to Rt^fH®t 4R° Rto RRfRRt RtotR totR RTtR 
^*IR 4to toR TV RRtRR ^SRJ ^R^a CRRtRt R»«|W? 
4R Rf^R5 ^SfRlR R^RR fwR CRR RRRt^ I 

R^RR ftotR TtRttRR RtRRRRtW CRtR* CR*f W^'SHW to Fg 
^ 'RR^aR't RRfUa RfoMto RRR I RttR Rttfl K^R RrIrR^R 
R^-RR 5 Rm to TjpRrtR Rt^CRR RtRtR ^R RtRt$ I ^s totR 

SpTT^ RRR ctotBTCV toR CVR RtRTOR CRt 4R° CR Rto to i^Sf 

CR^CRS R^RitRf^ RNRR^ Rt RRf^RR RRtRlR CRtR RRR 

RRTa RHR Rt I RRR RRtRT% RtRR 4R°s ^Rt^$R 

^TRtW^a wf^ fro «R<JR RCR RTO I ^W^RR ^fRRt?R 
ttRtRt R^QM R^T5 Rt«t fRR £ftR ^R TttV I ^RR R^R W 
WR Rtf^ « RtRRlR to I ®fRRt^[ Rt RWR RTtRR^ttR R 5 ^ « RfR 
^CR Rt^ I fRWR ^5Rf^a ^R^- RRR CR*R RtRRR^ Rt R^[ R^Rl 
CRtRS RltRR RRTtRRC’lR R^tRtR ^atR *[t&R to R^R TTRU5 WS 
^aRR to CRRR Rt^RSR Rt RtRHR ^Rt fRRt RtRtR «flWT 2f^5 Rfto 
^ftRt^a 3ttR CR, Rto to wto RWR ‘Fusion’ 
RRtf^a RtRRRfR^P CRtRtR R^a RTtR^ SjFatol to I WI RTtRR 5 
^att:RR ^RtR Rtoto fRRl^ ^f^RtRt^R RR I 

Rf^lRfRWR ^tCR toR R^-toR Rtf^, RtRR RR RlR ffitR 
Rt^tR RfR'FS RR I RRRafoa ^ Rt«t toR iRRJtof ^ RRR TtW I 
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%PR rfmt&l WI&TVtt*! tf *{tfo ?t*R 
<t>Rimw sfitmt*! r (v s 

m R+Vuii ^m%i cwr&$ o suffer / <gn $iv gf 
zma wPi arefa y®%r ^ ?mi i yfifit c*izv *r? snv 5 ^ /apr 
?mm *npr *jza wt/H 1 
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brO 'Q 



4*pm<i r (w $ *,&) 

- ^Ppu WR © 9 ^ *IMZRf 3^2T w-/w? WWin?? fif37 ifr# / 
< 47 ^ st^5 U>*>M Wl*h ?/ Ff*tZw *f1$tft / 
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Vi 



fa oo 

fct&rof n$m% <*m. && ffit4 3$wc$ r (<ts s *) 

- ^ $w vtwH rrttfcan wNite ftw w-/^w e 
%m%, vm ifoni ?? /^af ^ yffitus* cfaus frw w? / 
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>s^[ wftt ^c<p^ *if®® ^gth^ 

^ 3b® w? sft^Rrm *i1%® c«it® c®r *fs *rf 

^T, ®t^*f ^ Wf« ?Tfft<J p r®Tti^ v Q ‘Fusion’ *^f® *rt® ^ 

*ii^hR<» c^mm *i® £(b® ^fs ^ ^prc® 

are* *Tfam (Thrust) «Jt« $*ffrtf® c*m wt qai-t Bta 

^*mwt 'sn^4 c t Bta W te 1 $s#t® 

^fam afllt'tWt ^ fB^ ^E®m*0^ fiwi%t W® 

*psR *,«ic*H 1 4 *l<rc c t<t 4®^ n®£® ^ ‘(A’ Wl ’titwl 

3tB^. fiftn >5,0,000 ~5J3^ fiftn i8® - 5t1^5T I 4^ft> 

’fi®^ ^rfsf ‘Tsioik Ovskh’, ^Jpf -srtn itfo 'srt^q 1 
5 F§t<t®t 'Q ^PSfm ^5 I ^m <Tf£® 4 <I ^CTRI 'Q’RI 

^tM ?tt®?I ^T® CT ^ft 5 # C^tC® *nt CT*t ^5 WRn£<J, ^tt'S 
^T® *It ^® *mRf •ftW ^ ^JPf fifln i,ooo ’sn^f I 'ohC'a 

*nc?H ^® ^5 ^5 wmtt®<t fs^ ^5 m c t ^ ^ bN^ 

^wror* 'oifaui 

^ 1 ®^ ^lamt ®?ij ■£r s rn: e t^ f®%t® ^ £R>fa f*ff*B® ^c® *rtf?i 

CT-Wtn B^ ^F*R® CT ^Pfl? 'aM®N c ff ^t ®tt® 

CT, ^iwMI B^[t& *rf®® 

^c?i% 4 <r ®tTTMt ®k 4 tf*tt 

WW Wtra ^m® CbUICS^ «WPTQ CT ^spw C®H t£|^ 

^r^m ^n?rt ^ ®t c«r ®mt ^® qci ®tc® 
f^tm^f’R qtc?r ! ^r <£f wtn ^ 

<5^1% ^stt w 1®TrmTc®^’ ^jhi^ towfw ?rmm 

^%pr 1 ^sfn^ra ^•^'s b^ Mk<# ^ R»m>iit'05) 

^tt ^ ^ca c*nit 1 

^®^f?, ^rtf^ *wfan&qn spfhrsrR 

1 

<t5qfeTfB=mi f^ 1 v 3K*ft ^nrrt®^^ <?*m 

®tlTRt <IWW CT, HH<| 1 |®^<| ^ ®n?Tt WHT 
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lr3 



funis OS 

"/®^ cmrfiftwv vwa cw*n$m <tt&* i to<»? mm vpztn 
um fifr'fac* wffcm nfan?” ('so i w j 

- su ny> mum *ftm *fz®n $//v/z® fmfs nt ny? ^mf 5 
sfu& ^imus m*$uu m fn*n*i *k& <pi<ic% t win w*tj 

'& 1 ^nm' fpaf^a i ntn njpr stm is* 37 i$*i mm *F§fcmt •snv * 0,000 
5 s ? / 4 m*i wr^tj *ps u^jvfcb $cwt*K*a$ vrtfmfw i 
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V8 ^SfR, 'Q 

cr, ^sfiRR #rcrr IIcrr aft* c^ ^ RRCRR RCRit 

I® 1*1 ®t R^'R'f <PRC<W I CR>R Rt/R5. (R^ i£|R° t£| CRtRRtR f^*X 
fRR*fG i£|f^5 Gfo<p 3£<1 Rt I ^0=1 4 ^RsRRtRR CR Rf^J-RfW 

fR^^tf 3£R RC^ ^t ^RlR Rf RRtRG RCRt %RtR 

Rwfbto ^C® RtCR I RR£t R^rfRTTtfR <M W^ Rlfe RRtRRlptRtR 
4 R|RCRR sstTRRR 4R° fif^R ^ W R^ICRR RfRRR Rfa I 

%RR RCR ^®t CRRCR RRtC® R 5 ^ ^GRtR R>Rt RR I 

- » 

4RRR ‘R’ $KRR ^iRt^Q^RK'® RRt CR, 4 R3}2}RR?R>tft 

‘R>RMC®R’ R'fRt Rt ®tCRRCRS GRfi/R Wt-®t f%¥ ^ ^R 
iRsRtR ^FttRR’ RtRJCR £fR^ G ^Rf5 RR-fRRTR 3jj% RRR I ^ 
R^Rt#® ®RF5 v3 SStR ^RRRRft R^tfRRtCRR ®FSCR RtRR 

RMRtR ^® ^CR RRR RRTCR | ®?R RtRt ^tRt^R tRR, ^tRt 
fRSR|V||C®R ^MR'® G ^|J R$<I>®|CR$ 2F5JR 5 R>RCR RR^R SfR^fR 
fR“|°RRt G 'Q^sR 'RtRtR CRCR ^tRt ^TtRt^R fRC*tR R 5 R 5 RtR RRR 
RtCR I RRR®fc® 3fRCRR R& ^CR WRttf® C*fktR% 4®tCR R^tR 
fRCRR RTR^fR (Protection) %ft RR^R RR^tR ^RTtR G RtRtf) 

C^IW<3 (/UD <ilC<l I 

^afRRR ‘R’ 5KRR ®|RI®>|V|C< %fR ^CRR <HRC^t 4^ RCR CR, 
Rf^CRR ^RT® G ^RtRWvm ^TtRRt;R fifftRRR 3R-®tCRR RtCR 
®tCRR RCRR CRR ^ RCR ^ WC5. CR, ^®tRt W R®t G|^<M<1 
W, R^oJ RRCR R®^ ^CRRR <P<P<P 4R° R® GfRRR 'SIRTtR-fR^sRRt 
G RTEtRtfis WRS Rt CRR RtCRR Sf 5 * ^RtRtCR R%® RtRCRR 
CRCR ^otCRR GRR RtRR tRC^R R5RCRR Rt, ^ttRCR^ f% 4 RR^t C^tR 
JjfG’C'® R^ '<^C<1C^ ? ^®t Rf ^CR ^fitRt ^ RtRCRR RflRtC® CR CRRR 
RRR^C®t RR?R ^CR CRC® RtCR! ^ RTtRtCR CR*R ®tRt ^CR ®R 
CRtRR RRJC^ Rt ? R>®IC«t ®tRt 4® lRfw®t Rt® RCRC^ ? ^tRR 
RCRR Wtf^CRR GRIR ^R?.RTRtR $ Wfik R^RTR ^Hr R^tCRt 
I CR RiRt fR ^otRt ^CR CRC^? ^r®i5R, RtRRRRtC^tR WtRt 
RRRRR RTRRR^ Stt%JR, ^fgRfRR^ RRRfRfCR 5 ^C®R 

RCRl^ fRf%^ RSRtR ^tRJ Rt^CRR Rt®tfRR5 ^R ^rfvStCR ROTCR- 
R^CRJ RiftRt^ RtRJR ^ft‘RtftR RfR®RRR® RSt#t®-^R^Rj fRRt^- 
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'Mini's rirrirrr 


br£ 

fRRfs-fRRts rirrrs w*f rirr^ ^rkr rrr crc^ker i 
ts^pnft $ rot% rirrrrr crsr ^rISr® rrir r$b? 

RtRRRs fc© f^T'Q ^ ^(«<i>rrm<i rrrcr 4tR < 3 ^%^ 
^rmr© rjrcr fRfwR wv #rrrr <4 ?[rr 5 ^ fRRR rrcri 
wbi ^rjitos rIrr® ^r 1 cRtRi^ RttRR ^ 

''Tt'GTrr rtcr Rt 1 rr rs^r fb<i^N *mR%HR rarr 

^st^Sft^s RfttRtR I ^RR RRfRf (EftR-'Q'CR ^RR'Q 
‘fRSRtRt^R*’ wflRRR RRt MR CR|R[^ ^5t WtR fa Rt RfiR ? 

V $KRR ^ftRFo'SftRtre ^tRRRRtffSrJ ^M^H<^a RtRRR$ 
Rt ' 2 RR[ RtRt ^fR1^5 sff^ ^QRtR RRR^f RR?R 

^5?fao «lMI>ICfc« i^tJ RfaRfao l RRt CR-4^5 RFS 
Rfaffo WtRtMRft R®fi> ^jfaftR 'QRR ^ R'SER <R, ^oR ^R<#R 
RtR>tR 'oR'R^R <p*M^ c f ■ 2 j<pp , R T $ 5,c<l iRR° CR 'ol'asw 'oR 

favoM* RR^ RRt<f ^R%R RRR (R£R I RRSR ^fR RtRitR f^R5 
^CR RttR 4R?, R^QMR RttR R5RCR ^»R^ ^-fa^ 
^R R^KR, Rt^tWRt Rtfa-RsRtR RIR'Fo R£R R^JCRJ &5U5 
sfRR l Rt^R ^oR ^t*ft-^Rn°sRR RR RtfaR RtatR ^r^R R^R 

R^a ifatR-ftffcR RtR fatR (T^StCs Rt^R I 4 ^fRttRJ faRR-R? 3 pf 
^TR^f R*fa R^R Rwft RtftRR sm «CR R^RF© ^R OTW, 
4RRfa R%tRt fas? (RRtRR RRRtRR® fa^RR^ faRWR RlW ^CR 
RfiR I ^ ^RRR fas f RH rTfRR CfrtlR RTR^R I f -‘ t }t&R 

RtRR-R^#R 'QRR faRtRttfaR’ R^RRSSaR ’IfaatR CMR CRfa RRR 
RRR fag$ ^5 RHR Rt I RRRR 4 CR ^slWR R^R RR> CRIR 
W RRt tRfRg 'G tRRflRS t%»R Rf% I 

^RRR ‘<S’ RRRR ^TRI^R^ RRt CR, ^ RRR ^HRt^Rtft 
^R3 Csmf^R R^$ RTRRR RtRlRR RT^ ^®tR RlRR RMlRRs CRIRR 
CRtR ^CRR Rl^R 'SR^R ^ ^ftRCR RR° R^RHRR ^R ^“sCRR 
^srfRRRsRt ^fRCR f^R I Rt^itfR RTtR^lW RR?PfR "RRTR RUR 
Pv|(Isb,vb RJR | 

^otRRR 4KRR ^rtRtCS ^ftR'Q ^Rf^o RCiJC?. CR-^3 
Rt«HRR RTtRtT® "^RftR CR R e tR|€t'$ R# ^R ^®|R Rt^% 
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<R ^TR *flR RRTR Rt, Wf ‘^RiR'iR’ 

fowi&vo ^R I ^ft 1 ^ C«KR V^lR'SN *fTRlpR ^®T '3*TCR ^ 
mx ^r?. sms m*\ ^3<s rsr ^us <K®<i ^ 
r<tcr i 

c*nm Y fift*R "srtrrrr® ^vq 'qr^r ^<i^n ^s<?rt 2Rn*r ^ 
^MC*H (R-4 *Rt%R \«1M|PWI ^®t ^t% b^M> i)i|^v»R<1 
RQwf&va ^ CJJ »[f$fft c«iw ^rir, ^^Rn Rt R5M 

otto's rr crrt rkr «rt, c'StjiFo^Ih ri R^sf® res 

rrr i rrsT Rlftft Rr rrer && 'am^N s^rer <rer ^Hrer 
%r-%®r ^rr *pt, ^si-rrer ojer rier *$*$[ w 
wrer [tR^m r^er c% Rtsn RRftS sn^f i ^ 

<w t^#5, wr%, wtrefft « <3RfR*iffR® rSr Rt rrr ^riftp 
R^ CRER 'Wflt rRrt ^ER I 

^n^it-u ^t<(p Irrirt®’ Rt ^ft rtserr ot R^fat firm i8oo 
RRRR <JER ^SR-R'flaH-M 4R "RRRR RRt<KR &lM<t«rlfc>C<> RtERR 
4RRM fif^R ’R CRER ^jRf^R RRf ^C<JC?, 'QRESR CR?t RR°RS 

RrtERRRtER ^re 5 ^o s^er ^rr ^r <3faftos ^wiPRPra 

RT?RRE R&RR RTtRtER R^RtR RtWSRR tRSStERR RRERR tRERttf, 
CRft-fRSaR 'SR^RR fRRER RRT^R RRJ 4 RtR«, §RVl|l5"| RRER 

I 

r*m? 

r^®sm fRsm Rtflfe ^smrzrm <£$ R^if^r *mR#fR firm 
rr*i f^p RjtRtERt Swrowj «ip RfRRtR Rm-RRT rrt fiRR 
rrer rst< rere^i ^rterr <*$ *^-Rf5?-RjR#Rm rIr^ 
RRRtfeRtR *3 ^% rH ^r°v ^r err < # c # r^rer^ rer$ fip#r® 

RRI RRRRR RER *RRR ^R R® 'SMt^M Rf® I 

wsfR ^sfspmmR f^R r^r fij^m c^mt# w '^i«iR^ 
fb^t*rmn^ wr^ f^m ^ ^rsr^ « fRmrmm^nm 
Rf^o^s ‘Big-Bang model’ ^oRR ^R «PlM ot ^ 

^°s "®r 'sii'ow31 e r r^r ^torr ^i^r rrrrr 
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ft^rors <n 


b-«l 

to i ^ TO, 

ftto ?rtW3 i toNiwift<H 

(Thermodynamics) ^t ^WlFsRuls fftfa ^•t'S spTM 
OT ^5M <IT $Wt WS ^M|vm ^ 

^hnR^> i «wf ^ ^ n^ito «vo»im ^ 

fif^t? ^ot% Wr <TC?I^ 4<fl ^RIFo 

to ton «i ^ 

^sn^ ijb'oiw to^r ^ ct, 

Tf^f ftfpfg ^mjt; ^ i wi 

*towt w cUPic^l^f (Telescope technology) t*R 

f^r b<pj ^: e t tot%W ^*mt (PTf^t 

Rwi<h (Super nova), 4^tto flJMlIR STfi 5 

c^ra fto bn^twi ^5^ <jjm ^sjtf^ 

■srmw ^ 

WSTR v|H<i|^<j to^i? 4l*rjM> ^ TOi 

OT, *&S\ f^ 1RTTO *H??f«n« Rr§$ ^f»fg 

*Tt I ^>(.^ 'SjFsf^ fM^RTra ^vPt? 'StHJ R 5 <13^1 'at RR% 
<P(.fl < 3 S 1C'£> *tt *IMC«1'3 fijc'aj^nJ ^TMIcs^ C^*t R^> B$? 

I 

toic^ ^twPtto topf «mt7ra ^mt^s 

smtto 4 h$mV^s 
(*) sth 

(*) ^ t*uw, 

(o) ^5 'allows ‘‘Jf^t^’ ' s rf s JTW, 

(8) p3*iMMk>f toFmt: c m ^mw, 

(<?•) ’mwi, 

(^) fflw *rtos 

(<*) 4^tto ’UMilk ^twt, 
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\r\r firnhh® 'Q 

(v) fjjHiDii ctor i 

<Ftot§ ^5#[ ?ri ®to #R toaprt (Life Sycle) 

*itotmt to mm mw ^ (toi) to tom tora «w?ww 

m ®m ®R mto mi (Gravity) *(m ®fim 

*«?pra ^c*t ftto® ^ i ^ CRto aftcra Ito-TO? mi *Mti>ui 
cto tom, ctoR *mpra 'to ft to ®H3; toR^ 
ctom® to «im® to #w c%t®? «t^® to «n«j*tw 
^ttot *urf» %w vsm to to ®mtait to ^mi 
me® to, ®m totfo mi 4i c^ miR* 

®to *t% (Energy) m ^sm <&$ cto Rf^it m 
R^mcrom m i m m vimiFoR^ smi 

mra to’t c*icu m i m mi *fkR*t ^c® sjfs *tfto 
cto-^eR c^=g? to <tfR® w to i to wra ‘c^’ Rt ‘cm’ 
(Core) •I'sjH'olM RitRRto ^IR# *it® to *(c^i ^ Rtoto 
«Pt mM (Energy) rrtc® toi 4 TO44 

®ttoit mtfRR* cm cto RittoftR ^ mm 

cRtRRftto* #rrrr mtot to R^si-tow 'Q artm me® to 

Rt I Rim T5% 9RJ R>to T2PSTTTOI to- 1 ^ tot MfrhJlW Rttfaft® 

mi #<w<t ~*tm sm toto fmto fata to to^ 

Wffto <#*1® m, Rt 4RmtR *fl?pR$ mm i f$* w?r to 

wt to rtrcr (Red giant) RfRR® to, ®m ®tr ^toto 
cRto mm attoRem R^to RR® «ito to rrtcr <*f m^tR 
sttoiR to ®icrr r®$ £fmj «jc3t <rtto Rt cto toi <Rcm to 

44I4M ^t 7 ! 5^c*i ^fRl I WM <phc*i ^ m®*! ^r*ft C^R 

ste cto'Q m ®t^pi'Q <Rf*t fm fStR 5 «rm® *ftH rt i 
f^fm *ft-t m rrr (Red giant) mra* toi tot?m : *mt e \ 
at^ to to R^ito to-to m f^to m i 

tom tom ^ooo toi? «wr Rto, to 

Rt®m ,,E jf«to’ Ritto^ v3to to® ctototoR ^ *tPRi 
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forTCFo V>» 



fUHS Vd 

cmff*fz*in <t*viH fimfcns yf « uw^ vtmi 

gfim 4^ fiv&Rt 4i<t$ 4^ csmftz*w *#ww fimf&s 
^Riiicw wtfn e fi<wc<p /” pa sw) 

- wmw cgfosMusngw i #w cwfi ?pfa 

csift *mz*f<t *m gm yfifit's fifc* i 
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fco ^4'S|M, fojNtvs 'Q 



IT. • VI -j Tv 

IN fi m> l r tfi) It A. U i%M JVft Hi ( f k/4( \ j !<>«« Ul*| i^am 

pWiJvVS^ pvnmifl hi fHiiKirfjo# ci fdws pti sccvrsj * itm ii osn 
out power grid*, fhevun ts «« tt» hatyh* # to fly** 


Svntpot c ycl« 


l*Su" tfw.' " *irt*rftei 
•••'*■ '-x~ (■U'^oAlfK 
tquatc* whch nsi ff t t te wi 

|*t* Mu> IsA'iK)** 



J* Ai h*^#* *f eye* 
OC0* pund 
out rtcipac* 


<* *ow 




r* 

1 • ” .\ • 

? 1 

t:. 

J 

Ik 

A 



J3_ f p^t WFT$} *R*i 

wn 3 #? 77 /t r ( s * * o; 

- (T^ IPWTN Sf®’ (Solar Wind) tifvfiws &3 1*1 fwOJ 

Wtffcs HT1ZW I 
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fU3!o 'O'b 

“vrRspws^l vs yfiffius mv fef w wwl / ww? ^r? 
'srmpnt /” (oo g w) 

- ibbi *rm c*ifp vrmffin &mni ui*!^ vfitor *000 

*ili*1 *ihl'‘i < t‘IL ff Ul ■ J ic4lbo ^Ss'S/W cs <pllT •SfW'fy <Pii), *77 oj^ ^ 'ifMjil^s 

im w spm 1 
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'fvm, 'Q 




funs O 4 } 

i c*m forfa cffftp 7 y^ /w/?<w mi *m wi, ?*/r®7 fBmfw® 

wir (<t8 s*) 

- C*!UP &3<2 firfs ‘Solar Wind’ sfW *oo /vft*W *T# «m®7 
3 r ¥*fa' ^TJ? 1 / *000 377^ ?77 SRF j//j?/v5/^> / 
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'Obr 

“sfusj^ jftm fffis *m afam /” (^ s m) 

- 'em cvff ifriiiiM wfic* (vf&i *F0m m) *m cuff iooo *m 
*rfe ^Fk 8 ft ^ftuo m *nkm cw*ttFn / ^oo m*i 

'Sj ^rtkfi k*t i Rwfc *iH<i‘stifii><i i§ffj k^tum ^/w/w ??-/% / 
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<fc8 Givi'S <3 *RRST®I 



fU3Jg <0c> 

“3775m 1$m wpq, fas &rrfrmv y? fcntm 

n%rmf(v si) 

- ytf c$u$ ftrfs Situs’ $PHfirt, osrifa « /^$rr vfrvwa, 

*tr 4rnfii ffa *rrfifa*Fi ft*pfa ^ sn^fFm 

'snvprm*imFP w??w 5 z*t ^ mvi 

my snm*t ‘fomw&a’ ^*rt$ 'rffrz cwtr 1 


www.amarboi.org 








fMS 80 

“=§r 4 5^ (573R wmwi) f t e Ptw farfs* <jfom r (<t<t s«j 

- w^n}/? *fi?pT3 ^4 ^Us £f&5 Solar Wind 4?? coronal mass 

fitfs <mw w*r cm&n *ui *rv ftvpfci w? 4?t 

radiation bellt-43 ^sf^fVWI 5JZ<! ff4 c*1Z$ (Generating 

massive voltage) ffem e v ff<3W3 4t&53 wfe ?Tt*R <pc<j i 

w&8 4Wm 4$ Solar Wind yMfcP rfwi v Tfa c m ?^r yjFWI&l i 
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^ fail|l||V£> 'Q WM 



f&VS 8 3 

“&TC 3 ftrpfa nfcjrm *RR tV*^ <3 *IW f ®33 Vjf&V ®RJ/” 

(i8 S <t) 

- fvmv stf&v to vfikv 4vz vtvtmfit 

‘Sowo ’ <?rt5en$3z<p vmfv wa sife^uon v$*nm *tvcvw - v 

/ 5Jiw jflw yfiffivrfkw m¥ vzv vim i vtfm fm mv 

TO W /tw^ /<«/Sv 9 t^TT (?ft<mVUoV C^S VI sft'fVrt vVt&V 

c&srf&vut ?!Ztfc vim? fvvft cv&t witfcrftp fvzv 4v $tw 

*rfa$Vl V 1 **^ ft VMJ © ?rm wfv*TPSVSWt *F§ V vm I 
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famvs th TRssm 





fans 8$ 

‘R&s FjfFsi ^f^s $wy i” (** s s&) 

- fim&w mvmw vrtfrfv 3 y%*!pn *KWf*fis fife# st<m 

yjiti'ift'syyi' v wffaft 'spRU ' s &?m ^J yMtyrt 

ymrnwsrn pus w & wci&iw ftus 3 ^ ?m 1 

$*ffv vrafosn vnsffs tzft 1 wftus mtfcrftffi ^pR ci ifom 

•JSC'} ^*IJ *3 %R «7*57CS? ?753W T-^^cs ^fc* f/$ 

w / ^pk wsrw jtwct «sm ^f#7 *?£» IPw 

I 
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fcbr faillVl'S « 



“v*r ostjifs^ \s firsts z&rt m$&, v*r rnifwwm^ mwm 
farfesns r (b-i s i, *) 

- wm rffact Timm *m*t mw miwjwifo (m%&ws&) yf&z 
figc*tn wzn wza ww ftzw cwmit 4fim ntmi mm 

4wmv wt*min wrnnwM 9 ! <?/%? wmz e f mfsi yftft *rfiw2Fm yu$ *im ^cn 

mn mm wtzw jRssf sfjcf ^tj irfH / ^fnzw cwm mm, mm? jn 

m&R cn mnyrm mm, wkw mtn mgpm *!za$ mn <mw firfs mw wk*r 
wmzi nfsi ju? *tm nwwrtm *tft e iw wnm i finvft w&mn 
R'lai^ihficw wifnm fmw / 
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5t.5s> 



SS 

“333 0 43$ «s?/w ?3f 3^7 /” (W S br) 

“333 3^mifm vrmt fcftfm 3$3i 3$0 r (<w s \r) 

- ipfe 3003 3330 srw yfw c*m 4300 ^pf3 c*m 'mw * v 

00 , W 33 R 0 yMfr$ fafcrU w*r sf 33 j 3 ^i ^ 

?zi7 310 / 413333 sr$ 31310 9 fft e tv 30 i 43 *rft0 ‘*m wt33’-4 

*03* 30 mt30 Rwim Bnr wwwti 30 43t tpfto 313313 ?/# ^ 
w^t's viz® 30 RR>$> ^0 310 1 ^Rcv pt$ *i i* hi few i 0*rtm 
3001 433 tftam 3°30^ ^4 ftm%03 *nmt3fv vhj 3&3t3 

*rf3Z3C3 40 *ti0> c*t0 1 ®m 3mf$03 *rB <97?0 3tu$ i mV 0B 0$ 
*rfs vmfm m 3 $ 0 Jmm 0 vw Rmv 30 3101 fa *m c*t 0 
jptfa vmmfo *033 0 311*0 vt*t Rfmzm 3330 3& m R&fiturz 
Pf$m 3H$ ^B vnaWQstm 4^V 00 350a w*n$ R*iB 0 fi*m 30 

43i 0t3 *03130 fift? 3S0 f30 I 
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ioo foillVl'S « 

?to% 'S? 5 WJ ^«tj Cto ?^W $(>©!? (.to 'Sat^t TO^ 

^w*i ^©t*n? ^ ctoi to c«tw fastto^ 
to??swtw to '<Mt*«i w, ^rwtoh c w9 m ctot? ‘NASA’ 
‘SOHO 1 litotes ^ mtw? fc*ra tobito 

ct ^«JT ^Ttto c’Pt <3to tottot Ototw? ^r? 

^rrtot ^m'Q 8 <too wto im 9 tw an?r to<ifw5sj ^©tw «\s»iih 4 
?to , ®t 9 f ^ cto 9 itot?ws frfto tow) w* 

to ?*w to wm t ?*w^ w toiw? ^ to c*m toto? to 

2|^M ^<F ?*WWl to csfW uHNW ^TOtait 

«w«tw ?tfaw toto *ooi to ’to to? tow? 
'ail'octw ?^W7^ I ^faasfiM'r ‘SOHO’ to^Tl^ to ^w? 
totoff c?w 9 iffan-Mfan 'Q ’hw^w? ’f? $.G'©i?wr^ 

•I'gH'elW to TO*f W ittH to C^IW 9 fwtf to ?*?ft> 

?«?rw ^Rto to ^t 9 mM ?it 9 t?^iw wss to c? ‘Red signal’ 
to*fa ^m, tos ^rtntft ioo wto o fato) ?to? *rcto 
< 3 ^ ^ «£) siw? #?-to©, ^*n© « firt^si^ £T^$ 

to*i? (Radiation) ?n?w to»^ f?fto ^w to? i 

wj 9 jfaft ^w tow tow 4?# ?t ?*f? ?^w 

to ?t W ^nsrt’rfto WH 4?* 'Q^to 43 t?fi>3 

#?w? toiwr totto to ! to to ^to ?? 

1% ? to^t ^iiftiicim to cto 5 - wi% wow to^ to^’ 
to «q ?*mto to? ?w? ?*?w i toi^to ^ttotto ?toiwt 
to^tt TOsra ?to stto 5 tow w tot? ‘Hubbele 
Space Telescope’-? ?Tto? totw? wto ?to© 
to< w i to'Q «c?t ‘srto ^w? w, totftto ?toR 

^ tob?t ^w srfto^t tou wh #??^n 
CTtotoo ttHNw? ^it 9 ^ tot-«t??t 

tc©mtto *& ^w tow? i ^rprat ?«rr^tw 4 tow ^it 9 ^ 
^nwrwn? smm 9 ftwr i 

tolWH 4W?IW t>tot to WIJ ^rfSftW? ^toSrJW 

wwton? tot ^ to fa 9 fiw ? TOifa^ *$b ^cto 

4?^fato TO? 4*>IN« ^?s 4?5 ^W ^to OT ??^fitt<3 3W ^©t-fa 
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Fmm >oi 



fumg 8<t 

“&&& 'snrsv ftvpfa 'srmW'&^l « 45 R 4 $ *k*ij 

(TJ Tffef stfa&fia zyfenl RillC%1 (?l$Ql*l, V*R $Wt vs^R^ 
ww 3f^ /” » *;») 

- ‘<f 5?^W ’ ««? ‘^asH’ $»?£ ^ ®rH7^ m w*fi5 

<MIC% l vrffl 151$ R'SbH iSffSfT&ffl f$*PT *1iZ*F5 h-fw vhs $£$ yfv/ffa 

mprQzmv vHjFFff tit? $Rmm ffet *&kw / vft's >®i<hi 4*m<3 
4c<Mii<i i ft e t i o$*ffi tusmw ' ffam faforU c*m <?rfa 

*tfami vffrrfv <iRi %h man wn m*m *tfc '^mt im 
vtwffrfs tif&r 01 ^ 'srfti’nM 4 *fw feUt wf 4 wjw *y/3^$w/?/ 

WW* f/i? VW3 fpTCyH ?/^57? Wizcf <5 F150 ^ ffcfffcs 3Z5 ?W / 
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io*^3|H,fo?rW5 S 



“mm / $w<i ww 

^7 7?7 / $37 4$®r^T 5HH 3$*7 W, CW C®m 

g figg *w? >i^Rmi ytf *tfem m& *rm!% *Nfo%c<> 

!w /” (&<? * 

- s T$ftwa wa *n$ ft™ yftfatffc* 

<w& wa fmm, wuzvr ctftmft ftft& fassfitm wsm 

WWftlH (Space Ship) foffol ffom ^mt vfifo vfa *m c*m <J73 

<S)*H'Q *5[jfo$13 %qfii i *TFR 5 P^*r/c«s Ss> ffol '3 < P'a£yW 

3 ip*fspj vrf*t® ®r <n?r ffan ftwrtfzz 

?tfsjH ftmiw wn cv 4^<r$ tm? t? rn^rs vst wt? ^*nrar wfw ^ *77 / 
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to ^rftro ^Rtt to ? toi$ to *iroj<t 

to fro>) ^*m>im, c* <f*ifs to ft*trro ^ 

^rsff^tijj ftTO? 

^>IW^ TOJWS i<6(?’o TO rn i)j|>ldalMlTO 

‘Jan H. Oort’ toto ‘Oort cloud’ ’PTO* 

TOH, ^ c%stto<j i>^fifw to vs.^X *.<? tototo 
wmnt fro f^o i wro R«8 |hIcw<si to ^ ‘Oort-cloud’-t 

^ft TO!*!^ <Tt ^n?i ^ i 4TO3 TOkM 
CTt^SfTO^ WfTO# I TO; TJTO TOWt 

cto TO ^ sroa to fipff^ct to k*i to i fto 

*M "TO I fi|f% TO-Wf"f 8/<rf& ^TO^ ^^5 

eFif’sR TO TO i s^TO^TO TKijj ^ *t<TO TO? TOt ^ 

cro-'Short period comet’ « ‘long period 
comet’. 

‘^ro^’ (Comet) «t«fH ^°v*t ^ >3? ‘ftvSQro’ 
(Nucleus) Tit to* fe ^ to 'Q^m *rtft<i to, TO=t 

TO vai^l^Vb, 4Jlt>lFtal, fTOR sjTOtf*! ftfjFs TOTO TO! 

<ro i ^ ‘ftTOTO’ 'snar to^ TO*t ?t fronfrfTO 
to TO 5 , fo§ to top*i ^8 ‘Coma’- TO to?, ^TOtfro toi 
^ f 5 !^ (Sun light) reflection - to TO?} to c^t Swffbi 
^TO ct to to ^to^ "snaj toff Tn^t to ^o?n toh 
c^TO i to* 1to 5 TOt Ttiai 4TO lt \%^ CTO cn ^it-TO « 
TO ^t iro to to^to Reflect to 

ft*mi f^i^c*i ®wt ®rat ‘vbilB cts$ei’ (Dust tail) to?, ’tipt 
c5^i (Gas tail) *t%rfw i 4 to *ooo-<i to 
‘^TO^’ TOff TO *re<lTO TOSI -TO* TOT TO TO TO 

totfItj Comet Hale, Hyakntake, Hale Bopp 

^STtfW I 

TOif® ft®t%M fro^ to ciitaro ct, ‘Oort - cIou<s(-to 
Outer region-4 TO *oo ftfro cTO i Gafa*n *^ro^’ to 
to ^ Inner region-^ TO c-oo RPrr cto i> 
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io8 f40l»l|V6 « 




ffcfiS 8br 

“*rmi vifmtf^m *nwm &*ij ^fka fcg ?m<n crffta 

*npim *pdm •sfitff <s *tm-$wtffe mi r (u s b-) 

• ®7P R'&l'l'l i s^r <aff (Jan Oort) *s fosaffi Erast Opik 

tpftwsimm Fgfifo fari$ *rtm, *?(ufs> « ??y 5 r / 

*77? *7W cwwt m 'Opik Oort cloud. ’ pfftpsfum ■sm o.^<? X •$.<? 

m*TFrni?Ttft faps $f^nR-$im^ *nmm, fn&F$ 3 Swptf* *rfazw*t 1 f> 
i//w<j'd?/<!w f^o^ii'na 'Sytm 1 ®' 3 > 1 Q*mi c^iz^ ^n*fa stw 

TOt^f?|W W? / 
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faflN's 3t *o<t 



8 c& 

“©37 ur cW ' 7 oiftm y* fcntzi m mt *m, $?im fcmfcs 

37 5 / " (<t 8 g z) 

- vrmffin cttmiusn wffrx nm frm 4*rmui*ft 

f^rN® yffifa 3R7 m*IJ$ 4? «3/®3 377*773 / at am mv £ 
4373*7 C*tUP 07737 «7737^ ?7? W?P73 333J3 folfwo 

<p$cv> *!JC< 1 1 
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fMo (to 

“mft wmrnm^f o yftft Ssfifim mzw mm fm$$ cmtmmi 

^7t 3# ^ /” (88 S 'Sb-) 

- mjtm^ mm 5Vc=T Oort Cloud (M$ 0? vtPH fHm>$ (comet) 
i?itim*tu5f) fasa && vim ¥*fc$ Wffo'i mm mu i yuzm? ^ms fMt ui 

mm ms, ui Tfmif ton mm nm vrrmfto mum mm <mm / 
yz*fc mrnrt mm mmv m muus $ssp r cwuw / 
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fU3!S } 

(sRfiZyvFFf) fif¥$ 3 $r r (b-t s *) 

- ipn&y w vrt*m*i <3 rpm SwtiR czus Skew ^pur Rwf5 

WFKRH PV W< <£? iRmwf&F C^R 3 mzV WJR*fcr 3tf?w 

SfPS rffkw f z5 iflPf 'W? *m$ HRJSRR vfifal SflRR 

fkrfWFR /*}/ T^ -"PCfT fkv v ftZ3 i 
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‘^rr*§’ r^srr «£$ wi^a toe w^r% 

3*1 W^R (R <RRR RtRflfR Rt R^5 'aiH»lMR 4R*to $W vaiN<o$ 

^hrrrr <}toR c^mt *rtfto to *trr i c*RtoRR arm b<t 

tomR rsr ^ *nai io torttom ^r# ‘iw|’ 

rrrcr^ crpf tofl> srt^t ‘^RtRkRtR’ fimtto 

fitoR fiT^tR Rtf> I ‘^TCR^R’ <faR <R W ns toRStRRS ^a 

*trr ts\ ^rtr ^srj to tori^r wift ij&j&s *nw s&$m 

^~toR’ 'Q*RI toa *pRR^ ^-Wl5 Cflft-Jfc’ 'Q 4R ^NlPoR 

«*im*v®i c«rr^ ^vir rrt rr i ^g-cwm toW ^nc^H5 

4R# fitofR RRt^a 4tR rtc*i ^"to 

skrr’ to<4 rot ^nWt *rc? rr i totwR ^jtoR ^pirr arm 

vsoo 'Q c t ^s, ^ aHRR fiR^r ^<**15 afR ^i1r> 

rot to? ^cr ^x> tore «m^ ^r?. riotr 'Spiteco tom 

fi|R i£RS 9tf5T»f ^FStR Rt^R (i^tfOOO ^llVl/tof) 'ftj toca 

^toR 'Q’R ^rt^5 ’fro i *.(t to*r rtrrr am Rto ^rRRa 

3ftR i'bt ^T1^ 4 R?, RRC*R Rto ^sfRRo rrr wt i aiRR 

RtoR ^RtOT ^~to Sft^R ^ (R RtRt^RS ^RRl^ ^f| 

^itotR firm ^o ^ crritN TNT-r Rwmwh rrr i to 
*r4wiiJ rotr toioa« Rwrc-w Rto to to cto’ 
<RtoR TNT-r to?r% « «r?rr Rwucrr tojpg i 

Rtf*tRt RR^ (R >tolMM <RtR R’ toRRR RT>R 4 ? tot % 
tol (Hr Ctoto I to toRR SRR, ^SRRS^R ^t^R (R 

’Collision’ rc&, ^s *^?r rusq^ -smm rrsr ^toRRR <rrr 

^RR vs,88,b-^b- ««t (Rf»t I ’pfR R^RJ fiR^t %>RR ^RRT (R 

«nm '&m^r ^«rt rrcs ntR r i 

^C<^^<1 ®RsR RfR fiR^ Rt ^R *£3frtR*RoS ^ 

^^rto wt, fw ttom f^toR wrj ^<rr^ 

wt i wrrj ’Collision’ ^sto ^ 

CVo«t#)i|Vs|i| ^PT-*P^ ’fR c Ra ^P5T l <5^1% ^jcbr 

^n-Rtf% 'Q‘ p RR ^RaR RJR ^P[-(RR RERf ^tR %R f^RR WRJ 
(R^CRR *IR R^R) ^iftW ORRS to I WT ^-^ERR 'snwt ^RR 
C’ftoa ’fR'a Rt, RR£f «I^IW RRWR §R>RR 
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ft><42 

fiw*fa <rf$?m, frsr vjfimvt = tj ? r 

(^b O $OV) 

- tpj'W'g $*ff3R*tZ3 *ftZ<F /^3rT / V9/d*rrf 4$ 

^R'Q C<£M wC*1 fipfs %CU C*lZ*f *5T^7 S\»d?/<7 

*IZ*f7 TO? 4?\ ^7^5 TO*Y W\Wfe 5d?7 / 
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iio ft ■HI VI'S « *RT^t*T 



funs <?o 

“vfcrfwz* nr ■stfa v imzm fmrfam%i nmr cm fmrfa vmfmmi fmtf? 
$*rf^5 n$mm% ?$&s vwm *pt m fam r (& s 8) 

- £fffl *(?■ filRil' J ?S?? io f¥s$>f>!4 nJM mtfff n^fli orfwm 

m*tzn */f&5 vws mm yfiffirs cmn mspn? mm mrr nm mim 
srm mrnmpi ms fgjmm mn i 
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ferWo TRj2t*ra 



fans (t 8 

“viicw vnft 4$ pft, fow <&m $$ 

3 &n”(*b o 84) 

- £im *<? fiififTF! iwa io fogfsrfta ’F*^ 4^0 Pifw^i 

*ft*lZZ *tfas ^SJUS TRSf Pitt r s/TPf W?ZW <P/M/ 5757/ 4?? 3^raf 

■sw mprmw*i <hm ^ i <r& m pr *rfcn m *m / 
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^S'aih, (Dahl's <G 



iums <t(t 

vwftz*R wm, <&m i*fiui fimw 

$mi$ t ftfV*r l” (te S iotr) 

- Sbbo (Cosmochemist) ‘4Jtm firrsmuw*!’ (Alan 

Hildebrand’s) |S<p/«H tfPiytl 4 e il-Ptn (Yuchatan 

Penisula region) *///?* ^WC f fZ M t 57 (Gravity) <■ 5?? pv£l*l cwatf! 
(magnetic field) m5m (Data) WOW Wpf $*l& fit. Iffi 
wifi w *k<w 1 m stm w fifiRH >0 wpj <m*m <p^ 
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ft>48 (t'b 

's yfifefos fef*fa jfeutc* i 4$ sfw* 

wz i few vimt 4$ *FK*m srfe r (i* s io<?; 

- ;a>aa m*! ‘y c*r*m <&*}-*>’ ywFFjft afi> izg cw$ ftm stn 7 4* 

*tsf *B*r wpf cm % ftfevs sn% mrs cm m^rs 
mft 'wurmn 4*rm mm 9 ! 9 tfz e tv m / yffit cm fessfitw 
cSfez^K^ ?m&n ifcnft •sm^sm vrfifi 5? 3537? cm wr i 37733 

SfeWT 4 4^ fern WSWt I 3733 mWSfH VSf « fe JSf ®7«r337? *J®ffa5 «3 

*xm 3 mi sfi> *m *3 vfe *rfev mt $fe-$fm <3 

ftufosR ®r37 fife? m 37 fees C*F5 I 
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Dffp 

IMPACT 

This photograph 


f&$s <?*} 

‘ 7 ®^? Copnfw^ i£p(R Cfffftff l” (80 S *to) 

- sz>h8 mm wn$ *■<? mum stm sm w,ooo 

vipj ftfeuo £tmm*i wm* $zm vm \ mi ww 

*tfmM £im bo wwfci TNT-n ftmam mn i vt mv 

ffz w Km wu *Kff$ i 
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RflWlfc 'SRjapra Wt 



f53}o (fir 

“m *ijf& item sfe*nsjztFa forfait crfkus *t$up3 ^ 

fcntm m, vtm 'srffo wrim c*r” (&* ° 

- ^7 OFm <FT§t-i»’ •pTFFJZ 'STRIPS sRgffi / yftlfl c*n& 

dffiwt four wfffi *ft<FTfs t w fsfcv zR*t m&j m mm 
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’tR't’a i rtn ‘R»{||>i|vo’ sp’fw c?i qtRRt »iM«eflfe ^ 

cFom ^ft^, Rf^m *\m i ^tffipr 

ct ^ Rtarm ’jRft ^rf^ftwg cr 'RR^t c«^ cr^TI c’lra^ i 

^r ® 4 R, sjrcr^r (Comet) *FaRa >§|<mvi*i aras tf^tR 

f^s rtcr, $t'sii«j5 ^oi ap#te <3®% RtRR 

rrm 'at arc^t «*ri c'GRic B, <M‘ !> r fc >i<|3iR arspps 

r^crc^ i 

(Asteroid) *twt<r ^rt qjws 

R&iH^rvs 'sri^i't<it«?j *fNc<i?r '»i>rm ft%r R°Rt¥ cr^r «t^m 

WtR-^ <tt*ltfat Rt I RR (tfe fit 4RK ^tR^Pt 

rrh ^otwt r^rcr^; ism prtenfl» % i >b-o> rtcr 

RRar«m fRfRlRR ^Ttp’jpit rh w^crr ^t% ^rm*t R^t 

’Guispee Piazzi’ ^n?*t ^r# r^r csmf^m tot rf» 

R^tRR I <ftRR R^ t«jJlR)*l*nJw aW»^«|M CRRt C*t*T, f^¥ R^ 

arm iooo (aw ^mrm) fawififiJn ^iiw^ am %r« 
csrc=r cRRt crr rt \ IrRr’ (Ceres) rtcr ^^tw hi>h»<m 

RRTT ^Tt I itro* RttR'O RSf^RPt aftR 'boo fawlftlJlR RJtR R 71 ^ 

^lw4>fL5 RgR r^ttr Rt'snt c*t*i ‘Pallas’ •'II*m><m Rmf 

^Rt I RtR ^RRRR^a <# R^R CbSt R*tR ^[RiR Rift'S ^ R3S 
$*tR^R RRTt R^R I 4 TRR RtRRRP RRTt ^Tt ‘Juno’ (^O 

f^sfRs rtir) 'a ‘Vasta’ (£ 8 o 1 m§ f^r§ RTtR) rtcr i 4 rr^tr %r 
rrr rr ib- 8 <? rtcr ^iiR^a rcri ‘amd’ (Astea) i ib-ss rkr 
’Hebe’, ‘Iris’ 'a ‘Flora’ rtcr ^rTR'3 dr> *ftt«ft rs 

'RlR^a RJRt I RRRafos ^ 1 *t'at^? C*RR? Csrf5 Oool^ 

<£RK RH *TW ^R'S ^JPf^ ^llR^Va ^C?T 4 ^f??Ut WlvbtM 

i'lijo RJt.'a | i£TPT^ ' a ll < 1 5 N-'^l^ > l^a v3 <p|^C°t Rvaal^)^ 

‘af^’ f^TftW Rt fe?I RRs. Hl>l^<M <MMH- ‘af^’ 

(Asteroid) i wrhr < 5 ^% bNRw r 0 ^ atm m 

^l«tlc<w '3RR RRR? Wl I <flPRl afRl ^^aR 

'3 < =ra rhrr Rim arm ioo iwrif^r^ 1 

arm a|R)R^ f^aT-R^R ‘aj^’ vailR^vo ^ bprcs 1 
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faille ^ 




W<3W (SWD r (tr* g z) 

- ftf&z mni 'jffitus *if&3 *rm / w W ^ ^ *w* 

JT^PP Stfofiw tffelH / 
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iibr faille « 



fU3S2 

“$mi <&ft & 7 $*&pi r (01 s * 8 ) 

- •v^/^/d *y '»/ j y<y/w 5^ cq c^h «7**r? ^d$/ 

*//®re <&m viptv& *tm src? fas *fiFa #?w? w/d^R 1 
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foumrs 



f53SS W 

“m, o yfififos vw ^nt stfv *m w/ 

foh4~\t<$] « stwrf - 7 of%7^ wsfwtni^ $*pmi vrm *t r 

(io S io±) 

- ^/?7 8000-3 < 3 *kh vm& *nm*m $v$ c^$rm / 37 vs ^ 

^jnnw *n*tm *f?vm*t is* fa® *m 1 
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Ho fouW'o >S 


$*pr- rto ?s^5 to *wi «R’ w 
TO*’ ^rkrr tot ^ «wi wgr <to (Belt) 
^iitoM i ct tors to’ ^stoR to *ri*iQ 

sRto to to* i ^ur c^it to*r tors Rto cto to 
tor* ^tro to*r *rr«R's tow h i tow# 

fsro, 4R?, 4Rt to torj <rtoi i 

srfr ^5 $ ‘sri^#’ ton toto TOto ^ r i 

totoif w ^5 ‘^Ri^cto ^pwra sito <ro ‘ s "fr*rt‘ p ftf*t 
totcr cto$to® sn^ to*r ntoan to to* i to 
cr TOtn^ 4<n toi ton toRR TO*r to 

SR Rt tRSfTO 5 fiRS to-to^ffa TOt^o TO I W( 

to*tf^ ms rsto (Collision) 'srmr ^ *ftoa 
RTOfte to torrkr «w*rct«R Rto top i nto 
b^to to? ^ito-^alto fnto to to to i 

totoR to^TO %7R TO CRRW <R TOl 4R* to*T TO 

TOtto 4 Rto TO3 W 

toro Rto to cnro to TOt r toi «*w 
frontoR ri«r r$ rt £Rt*R toiw <^r%s cr 

rttocto ^tt to to to 'sm to wttor tortoR fnto 
RRRRto crtto (k?o ^ , Q e f to, rt w j rt'3 rri rr Rti tos 
tor ^rr r^r* ^ ioo to toR to tot-tot 
$f^3 TOto to (sFstm i TOre tor ^trr ^R^ftR tofs'q 

f% toro <}ftoR ^tfr wr Rt*R Rto to? *itoro F§fnto 

toro ’ftTO? <r^ tor^n't to^5 

RSI<f TOW I ^ <R^ CTO^Q ^fBRR 'Q TORR 
'SRJ '5Tf°<^<1 •4“N c f OT^ft fto TO l 

TOt^pR (towTO3 fitf^ fiR 'SRT^ ^ttTO? ^ 

(R^W Rf%Tt ^5 ^^W<C 'S «tf^€R I tolR TO #TOTI >£R 
'SRJ «tf%f& TO?^RR^, <R (R5R V.V'®^ 

c*il[5c“l 'Sit)'* ^p*i ’tto to <TO I 4 I^RR" 6 ! ^RR 

^r^r ^«rt RwbHi to ^rotoR c"^ <r^r ‘NASA’r 
tor^sr ‘•sj^tot^’ (A panel of Scientist) U. S. 
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• a i\V^^K > */OiijIiiS > L'k^ i * \ 1 * 
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MAIN 

BELT 


fBsfg 

“ito/s/i#/ fa f*tm, ww <ifeinv& fefi csmfirzift 

vnornffi ym gshm r g sh) 

- 5f?t 5J3P2T « /?"IW 1W&RI 

vnfrfv yqwitfv* <i? *rNir*i5 $ffj JT5? 

/ <T? CVR *m-$ 43T / 
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f^STR, fight's 'Q 



f$3}g 'b'S 

“fafi cmtfi*n& vm fa^fi <?f*ti$wi i w®i<Y<r osmt 

c*m farku? vrft<m kki?” (so g w ) 

- stm * <?rg fig fag fig um ¥**13 wfifa eiw w*t 

y$.l u ft e tJ 'S •sf^gw MlC^f 1 37357 w[*ffa¥s 'Plrfctf ¥ 13 } i 

fag fig *r*i3 man ftps zmtus's yfiffc ftzfi&K 

srt fifitoi firs mu 1 
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ft>4° 6S 

“w/wr*r o 4w c*m c*tt*R <3*u $it, $m *r°t§ foma 

$1$ r(*<t s w) 

- $°stfc *tfi $ 13 $ Vjfifo'8 fa0 *tma$ c$*$ $if$*fu ?czi3 1 £ ermu 
*jf¥ft$r$fo ®rt ?m*t i 
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i^8 ^T5t»f, foshl's 'S 





“rrfsmt WPS yffit &&¥<$ mm £<-%< 

l” fob g >8) 


- ym 4^ fowififch! witc^Td ©?¥ *wj?nr vrtqpo-S whw *rm 

*\mwt *!$!%& tfeppm *lfc e tv I JJSJS ffa TRSef Sffcf ! 





SffcfiRFS W*lW *t fa&M IRKS I 
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fail'd ?t 



funis (b'b 

">f*w 'srmpta 4?? a/iw#<!, jfi wm 'ntvi^^iR 

fo? $$ cmrfc* /” (V* a-s; 

- ®pww *w*r smi+fw ^r ef&5 s fw 

vfijfSIcu ^mpe c&r fw& i 
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faillUlvs « 



04 S toy 

“377 ?cw 3R7 3?r/=7 4$ jj^rf ^ <&i*t $rf®<nt t$r 

i"(*i> ssaj 

- )ii88 fbWW, liftfrfa fw&H &*m $$K (P73^r 

'Bifflpt C$0 tolM>lCM 4<F0 (meteor) a^i/uTc^s $8 1 

<pitf$iPi$ vFFTff* c^t f^J0 $Pff 7 r v $wm ®E7 wise* 0cb i 4 wifan 

^ *y/s^ e?r*m v5c*f ow sk$ ©^ <n$j ^ 

^f$Sf$ 0 CS I 
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fasrm rt r^isrr m 


Congress-iR 5 r*er ct, - There are about 1700 
uncataloged asteroids that could hit earth at any 
time and wipe out civilization totoif 

R^^KR fiftn RS© ^fbf^vs W^Hb^, ^aRt CR (RRR 

RRR 'SflRtv© C 3 JR rvsrH R'OJ'olCR 1 R 3 ^f R>tR to^o *ft£R I 

’Scientist warned it would take on asteroid only of 
a thousand nuclear wars, fill the atmosphere with 
dust and chock out whatever life survived the 
blast tot%H TO* crr ct, Rfa ^irr% rtkrr 

SRI*JR m ' 4 ||*||\o§ R?gtto *iu>iMto ^rr rrr to 5 ^*13 

tor rtrr 5 tore tor ^ towR sfit-Rtf^ to 

*jtoR vaiM^si to^cf r*r to rt^rt toto sflRwrire to^ 
rsr to® tor i torr ^rR'Q rsrj - 'Anyone of the 
potential killers out there could strike at any time, 
even this afternoon without warning, said Clark 
Chopman, a member of the imaging team for 
‘NASA’ Galilio Space Probe, it could literally kill 
billions and send us back into the dark ages, 
‘NASA’-r ‘^trtto'Q c~tot «r* to rrri to rrr* witor rw 
R*R CRR CR, totosf vsr^R^o £| 4 >R(>R cr crto 

tospf (.RRto to (TTttol 'jto^o ^ R*CR TOTO® 
^Rre TOR, RtR 'sTSR CRRtotRto aflRre tojR 

r^cr ^mtreRre ^:n nfto too tor i 

toR toft ^sr fa$vr ^jr^ ^ftorn ?rr ri% 

RTOR 1>£R RCRR (R ‘^JRR’ 7 W TOR i’ooo toR RJtR 
IrTOS toft SRRR TOTO® afR ioooffr ■'tRRRto CRtRR 
toFRPR RTOR C^sftof RflTO 5 CTOR* Rfl*R5v©<j *R?RRtRR 
tore TOR I 

RTORR fwttoH totoR 'QR^ 'Q «RR^©t ^TO# R^R TORR 

>r<i>rw> rrrh <rrr 4 ^tcr- Major asteroids big 
enough to inflict a global catastrophe are half as 
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>*br^T5(R, fejh|\S 3 iR&fo 

numerous as feared, according to new research 
that however warn's governments to speed up 
effort to spot Space rock on a possible collision 
course with the earth.’ 

4m On the first working day of 

the new millenium, prime minister Tony Blair’s 
government unveiled the threat of collision with 
what it called near earth objects (NEO’S). 
Scientist said, there were 5,000 objects crossing 
the earth orbit big enough to peak a devastating 
punch, if one kilometer wide asteroid landing in 
the Atlantic would trigger a tidal wave 28 
kilometers high and cause a nuclear winter lasting 
for months, - wife. am tot 

sim *rft ^ curmr m <r4to>i 4^ fcsft 

'atFs ' 5 a# OR CR 'sRt 

tofcriT ‘>sj^ <to>’ s$m 

•ifNt « ’tom mi OTO*R 1 arm d-ooo 

at^j *rmt cm m 4 m mm c^r m m, 42m 
wma-t 1 ^nai 4^ fawiftfiJi* m*\ 

arm ^b- fawiftfiJn mcm ctot vgto to 

m m witofa tore 1 'Dtre m 

*$cb rr sim ^tto ipmto sum 1 

wmtre? 4t 9 ^i re RtoFBrstre tos-to? *im 
stm, to^ sft^s m ^\m ref*t, m mms 

to® N reft fto <S?F ^re C’t^ I W- btibrS) Rtref iOoo ^ 

mm af^ aim m m ^ to k*t c*tre i 

(to to ^jtc*w totontt’ (^t) m tor 

tos C^t^. I CT 'ai'filc'S 

bre cnre i ®ire<i 00 torrftora 
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fttSo 'bbr 

Scifa® r (tr^ g v) 

“vvh *135 #« r (w s *; 

- ‘$3t3’ *n*p% v ff^s *n*mfi *nfi 3 ®® *tmz <&*t 

R>c*itfi$M izfim fa? 1 
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’PI* tOPf* >*0> PfiP pftft C«IW *S*oo, 00 ftw l kEH p? kc? 
£f^m me?e^, (t fawikfcH ?7Pr s^p ^<1? iWi me*r 

0, * 0 , 00, 000 1%gfsrs p? fro W\ C^ I br fmskk? ^im S^p 

^nm?’ pk% arm ^ 0 , 00,000 kcrnkG!?, ‘^jtemem’ art? 

1, h*,oo,ooo ImWlkSl? p?ep K«T ^C-nlVl l 4e*T? '3K.1C<P5, ftp C?P 

?*5 amp i m© p^p?^ 'Sf^k ■sk 4?° pftft? m?KR ke? te\s 

cPe^ i *oe*t fero *ooo ptp ??f?? •teM? ap? fro ^us cpe^ 

arm ffokk? ?jtep? ‘smp’ m 8 *rf p? ke? I NASA-? amp 
fwktmr «if®w firm to c?em iiok msp amptm k%® me? 
<mw, wrn mfmmknt ioo kk? c?em firm i ImwiktM 
?JtP P 119 ^, 4?l P?l$ p?cm fikfPP me? «jk% kmtvsil 
ke?$$tf5mmi 

ijsob • ptep mai vbo kk? ?jtp p^pp amp (Asteroid) 
?tkmt? Pl$c<i5m mmep? tpwmte? (Tanguska) c? ^rPP® 
me?, mtem c? mm rntepmep? 4Pt?*m *mep? mrs? 

mm, mt? 'smm ftp fteirkmm kfas pmpkkm c?tm? prnmm 
cm srrn ooo op c?f*r i m? wr m©?^fe?? ^kcm arm so 

fmeptktt? mr^t pmp fmf 'SjiPic?-‘ t jfwr me? cp? i ^o 
fmeptktm *p? ?kc?? Pte?? ’fkmp'a ^ ^ Pm^k 

?iiiwp firm m?t? ^rmm pte? mkentpm arm iooo 
fmeptkkm p? c?em cpic<mi cppem m? ^ toi f?mt mp'a 
«?em m? i pfmrnft? tmo^ra mkprmt £ ^em ppp < 5 ®% 
wjp m mmt: ok «t#i- ^ c*m mm mm i f??mk pm 
^ ms f?ppp?,fp « ftkfip m wffmt? m?t? cmt? 9 f«i i 

^fkvs m ^rc5 'sm ^mt ^*kr k^, ^m? 

m ^Sus me? $ *me«m ?^rt R«i^I»m 
kc^mk «tmpt me? f?^?jt^ ?U 9 fm emm^ pit me?ei? i 
me^f firm mtp ?xm ^mft ‘^r^p’ (Asteroid) mR^> 
i ^ mw 5 ! ?mt XF 1 1 .’ firm# ark ^ mtm 

^m?t? p?em fipfm^ me? merni mwkmp Texas 
Medonald Observatory’ e«rem m# - ** imrnm m?r c? 
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ffiZo i>n> 

vfflir firpfapffi cff*m r (80 s iv) 

- ikob- *nz*i zrftim *n$Ftifa viwfk 5r?©srz ? *ifas *o /$5/? 
aRQa wzmrw < 0 ?? *if&5 f&$ ^r / 
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i'SR buhl's 'S ®Rf^ 5 t*T 



fans Ho 

“urffa <&mt sm^ <aw wR^tUt *§ firm 

W$& Town ffott 4*R S0U5FP rp&Of <Sim rpo'W W1$W 

ctrf*na 1 3773W cwRf? WoM vfra &mt < 

vrtffin *ttfo r (** s *) 

- S7R *0 ftfj<t U<RM&fl> ft&WRl 4*TFm ^T^fkZ 9 ! <71 'Vfo *rt*ff WW&, 

®r? ifim srn *!&! *rm i vm-vnfi few wtffo wfcsr? 4 *tffi 

4$ ftpnTR ifcor, yswtt, *ff*i muS yftft ingri 'stnicw ^rtnm 

*t(fo<5 I 


www.amarboi.org 



'^Ws Rt ’sr^tsf^nr yoo 


TO OTT ^TOttRR TOTO TOT ^pfa% TO fwH i-vsofsrs ‘SRT^ 
FX 1 1’ cRcr* TO ^,000 ri^t tot TOcr 

^RRt TO^3 fTOC&'Q TOR TOW> * I TSftRl^t farf i&&br 

TORI tTOTRR «fRTORt% RTO CR ‘-steft FX 11’ 

TOTO RtOTT ^Rft CRCR 5 TOT <?o,ooo RlVl tiM ^rTOo RtCR- 

That would close enough to land and produce on 
explosion powerful enough to ignite fires and level 
buildings trees etc, over the earth surface, and to 
send civilization back into the dark ages. ^Rft- 

‘FX 1 1 - 'Sftj#’ & to *iRC^ tot TOw tot 

TOOTT tofc ^®t ^1% RTORR TOT? fCS 4OTT 

^ to? «rre *rfws froroR r^tcr (srrsr e to 
TNT *tf^ T T W ^) %fl» 'srf^itm sjft TO TOTRRR TOR-OTRM, 

TO-RMT RR RtftR TO ftto CTO 4R° V WTO W0 
WIRR ^ I^TOR W 1 TOmfl> ftfTOa TORRT-I: TO> I && 
R?TO RtoPte wm TO TO TO fRRTRJt^t TO? 

TO 1 TO^rfro ‘FX 1 1 1 5TTO[ to R7TRR 5 TOTO tow 
TO I TOCTO Rs^ RfRjR TO %RR fito OTTO TO«f 

3R CR, ‘FX 1 1 ’ £ ^tffot ^5 Rt TO RR°s TO ^R 

TO (^ 00 , 000 ) Rlt*T R>CR TO RtCR, Rt t>CtlR 

TO fR'sR ^TOp^a CRf*t *jR^ (TO^R TO? ^ TO fai*T TOtT? 

Rt^RT) I 4 R?RtOT TOR TOTSW Rfas ftTOT CTO TOlw 
fif*tt1% TO RRTtR ?[CRtR CTOS TO 1 f^¥ fafel^lRR TOTO<3 W 

to cto cr - That ‘FX-1 1’ could still be nudged onto 
a deadly path if it passed close enough to another 
asteroid whose gravity would alter its orbit and at 
that time it will be threatening earth disaster - TOfe, 

RfR'G Rt *jRC^R <PROT 'SJtTOWg fRRR CWj CROT. TOR OTRt RR, 
Unfa'S ‘TOT#’ CR ^*JRR TOR CR TOR RfR TO RROTR 

CTO TOt^R fW^R^ff TO Rtf? TOOT! <i TOftR ^ftoCRR TOTCR 
TO TORR RfRRTO R5 w RtCR ^®RR TOtR SKI^IUr 1^#5 
RlRRlR f^TTOR TORTO TO TOCR I TO|^?t fWTTOR RTOtR %RR 
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fUQS Hi 


- *o*br m*r ^fav ‘h»!»h FX-ll smffi’ ifajt t ^fafakv wms ^tm fa- 
it vt its it vm wv fam *F&r m-ifatn csfai^K 9 ^ itwi *im*i 
nfcrw c*tn fapH-faFF*! vm 3 tij i4m vrm*t famfam vs*m ?n 
&&i i ^faus 4<mi famfakv Rwil 1*3 ffatzm faffcz ctifiwM fan w 
imv ci*n irm / 
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fag|siF 5 


fcncounter of the Not-So-Close Kind 


bu// Earth in 2028. A 


rf 1 r« 


isferoid 199/ Xb 11, discovered in December, convinced scientists it w 


Sun 


Sir HOII> S 
DHPtTAI PI \ \ | 


BFIOW 


F.ARTH S 
onurr 


Brth 


[1,000 


OHIO 


review of its position in archival photos canceled doomsday 


KARTl! S 
ORBITAI PI. 



Moon 

- . • 


f • I 


M 


Current calculation 
600.000 


fms 

vnfi csmfitfftt 3 sr m forfait cw*fi$; 
r (v g aq) 

- FX 11. swift zo^b- yftft stm wPi ^ fox nm 

<x*i fcsaffim 1 4 $ w mm vfc fma *rw>i i 
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3 yftftus fag ms viqg, wm$ vRRr 
mm* i ” (^o sw) 

- %oo) mm 3ms Near Earth Object Task Forced csmwjft Dv. 
‘Harry Atkinson ’ 4^ mitfifa 3 TCW =7 ‘sRfi’ It ^ 

syjjrar ?r*r yftffatffa mfa ma facmsFi fasstftoi ftfa^swi 

rrfZWI 3 «^5WM OittSF CQ SteftH 2fM® 7 /^ W?5f ^33/<r 

■>y«/<w/ dft 1 

* 
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raigaift erra 8ooo1^ afcig (Asteroid) *pra raratei^s a>miera 

C*Tt»TBr raTfa % btoftw TTl?R 'ailM-H fe *lR«>IM W "TO 
4a°s arata >lHl>N‘'oliI ^TtOT*t ratt^sa «f©Tt*fta C?R 

£f5a 'SHCS. I 

ra^tfrat?$ srararo *ra«pra faf %3 raRf^fa 'Q raatf^ yig aran 

rat^3 ‘<$<ri|H af^ ^fl^fra t?®H'S ®ta Wfa® 

fifratt*f cstta <rafr- Earth assured this time, but 
thousands of potentially hazardous space object 
are still out there waiting- *wfer 4 ranraa ^ **ii»Mi 
‘ s jf«r% to crata c^, fos raarat%t as Rwm RmSI® arana 
arana as raafljtraj «fl^tc=rt « i 

^ 4$ to 1 #rararaa sta ^ ^ragmtft 

TO fa8*lt*?ia 4<F 'Sa 5 ^ « 

TO$t-$ «rasH ratro i 

cto (Super Nova) f«wi«t*fo 

rata ac*^ ™ #raroF (Life cycle) 
fratra rarafa i ^rata (TO’ *NI 4re viR^iw i 

a>nranraa 4a# rarartft aacra TO4 i ^ aat'ta TO3ta #aa 

K4ra t*lra aafot #t?T tmatafFta data TO era ‘CflpfBtft 
c*TO’ (Planetery nebula) 4ra°s ‘tatat^l retail’ (White 
Dwarf) i 'aim Ida ^ catra aira io $ra as TO^ra ar?ratraE*ra 
cata ^ aa ^ata (TO TOM’ 4a?, ‘R^5«l Ira’ (Neutron 
Star) i strata «o cata erra (to «a ^aa to a’aat ®ra ^jai^l-t 

aTOMcMa cata 'Sri c^f?! ^ata (Rl®t '3?g?M’ (Ramnent) 4a° 
f*RM TOtTOt , «srara raitM-taM’ (Black hole) i 

•M’ftga ^ra^raiip a'S Rfbiil, CT 'W ^5 '©N 'ail^lffi vs vs 

raifas i 4a araa aMt-raartaraa ara i ra® ra? aseta raartaraa 
ratraa afaro^ craft, rata ranaca cata (Core) 

rat crac^ra fraca 4a ftaaara ®jMi^t attcstcroa rartaa atca 
aratfa^ aca ratal raram catca (Core) ^1 rararatrafrara ^ftre 
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i'Sbr 'S 



f&GS 18 

“viR ^smfm vncsrt fitfjfrs wtc? r (11 s ir) 

■$ ' 

- vrprtufn =gc# cm i smt io wu&i <&m 

finmz'tir 1 inzwm firmer <?k frtFFm w*t *ffa& 

^Lit erffa ^iR^ICiW R'Sr thUH '*K f fJ ’Srlfytil Pi tii ^Tty*! <FC3 1 
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J WW® Rt RSjafRR iok 


(Neuclear Reactor) 'RfRR 5 ’tfRRttR 'SjMI^ Rre 3£R ^pTRf^RR 5 
’TO RRtRR RJRRH/T^ <p tf^o 3R i 

4ft$ TO ^1t ^QRtR ^0 H*mwr RtRR £|RR 

*mirhr r^to ^ mm *\ ^r?. ^tc*t cr^ cr ‘*rin»iHfiR» ft- 
^ttr^r’ wx ^r, <Sf fik^ *m*fcs RaPi'o'oiw ^$cto?r 
‘Fusion’ *raito fiProiw Ri’TrafR^ ^r w rti’Ir^to 
‘CR ta-S tfiJHlfif (Radient energy) ^ffc ^tR RRltRJR't Rt*lR 
tR’tftas cr^ crcr* R^*ft m ^ r*er h*mm> ^mRi^ 

^R^fR WI RttR I RJtRRTO C’rtvStRtR WT 4ft rrcr 

RRR ^Ht^t R^^CR ^S\ *to5, ^RR 3TOCR RlRVlHR<t> £# fR^R 
w ’HSR RRTtR^R't RR f^Tt RtRtR RJt*M»»lM «I^R fR^tR RRR 4R° S 
RTO3IR R^fRR* ^s RRSR’TOR RtRTCR t^RlRW ’TtRRtRfRR 5 ]#R 
fiRtfe TO I <4TC® R1RR RlRRHfRR 5 fft fit^vo ^CR <JRRTR 
RWIR ^tRRtRJ f^RCR RTF? I R’SFSI (Core) CRRER 4R1R f^RR 
tf&ft ‘Fusion’ RRfea felt ^R R>|RR 4R?. I 4«KR CR*f 

fR^RR RRtR RR f^RR lRSt*tR ^CR CRtR RtR Rf% R^>R 

R^R ^R ‘RRRR-Rf^TR fR-^IlR^R’ I ^ ^ RRR3R CRRtR 4 
RnRR-R%^R RURHRr* 4ft$ ’Rifes ’RfR^CR tSoft 

^R RTT’t^fRRR RRRT iR'SR 4RS. f>lfa<H 'TOT RlRRRR I 4'»KR 
RrIRSRR 4TRRJ RR 4R5 R^R CTO (Core) ^Rtfefw ?P5 RTCR 5 
4R°s ^ 1 % ^ RRR R^R R^R CRtfRR 5 RRt<f I RRRRR < 3 ®%^ 4 
’f# RtfRf^s CRffRR 5 RTOfR RRWT$ RTO3R ^MR 

Rffi'® »(#(s Rt^t TO ^ 4R!, ’TRR'ff RRfcR RTOR ^TOMM’ 
RcTOTO RtRJCR t^TO CRtR'Sf’fC^R Rff^PRt R# 

C*fc^ TORR '®tR7 ^2fR^ RRR CRR I TOKRR RTtR #RRRR 

fif^CRR efTR^sraR f^R R5 RRRlR *R^R RwiRR’ I 

RTt C^IRS, R$R R^R CRfc RRRl<R ^R RtRtRtf^st 
RRlR^RR Mt'aS RRR RW=t RW ‘CR^ CRH’ ^ Rl ^R I CR^- 
CRlR ^ft ^CRt TO CRRRR ^ ^TtR fR 5 ^ ^5 Rt %R fRtfSit 
CRIRR fttt CRR, wr ‘Fusion’ RRi w ’IIRRRlRR» 

MtR ^CR RtR I CRft - CRtCRR ^Rf^rf^® ^TERFtR TO TO 


www.amarboi.org 



>80 ^SIM, « WI 



“'sii'PMiixbtfl a *rws *F*n$ ^srpm erfem*!? mws 'sm&i 4*?t 

fafit *rfss r (a s 8) 

- “7*1 tin <?m’ ffami n5jn #w ^rs. mua *rnwu>n 

*p/?Ji*y «fl?J </*J *ih>iiHR<p £??? 57^ ?'S?77 ® ^'Siifil WWFf (Pflfil<t> 

WFP l 
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fanraFa ?i sm sss 



funs so* 

tfrnw v r (so g $) 

- '5 < YJ? <ll*lR<f> ffa cy&F clock wise y* 7? <T*7To7 Rcvin^ ‘‘fife 
9 rfim CW*tfFf[ i RwtH'tfS yfrcv TO? OT 37® 0.07 Second W5g*fn 
*mst <?ffa *rf**iti $ 5 $ tztpr ^ vw 1 30% vm 

iwa *nf$ 1 
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foiling « 


TO wtw (Core) aatta^aa awa sNw *jcaa w ca<m<t> 
atf^ta wAs caca a^aa^a «?f ysm sm aataa^® ^ 
^otaatat ata ib- RPiaa f^ts^s ^a^® aa i tot- The process 
goes out of control within milliseconds a fantastically 
short time for a star that has lived for millions and 
millions of years-the inner core collapses and heats up 
catastrophically. This sends out a shock Waves that 
cause heavy elements to form and that throw off the 
outer layers. The shock waves leaves the core and 
starts the titanic explosion in less than 0.01 second and 
a Supernova is born. 

‘ytft CaFof RWH®! faa$ « «awa ata fTO 
a?at^ TO atW ca, 4^t <jcat ajlal^lW'Q aaf^a'® TO 
C*Krl l RwMcaa «|M»V8U| »TOZI caa CTO faf^S sfTt-atfa afc 

CTWCS «rm io,ooo afta CTO W^Cai afisca Caw 

5llC<P I R'aa|^)’t c t v i<JC < 5* s I ,e t 'S aft^t-faffa 5 ! <K3 CaC^C^H Ca, ^'3 5 
‘yiWWI'el’ ftwtW aaa^ff 4a (Ramnent) CTO CTO 
cto firm * 0,000 a«$aa caw ^aa^ aaa caw aan^wt ^nsttata 
Sc^c-tj attft (The Supernova ramnent 

expansion shows that matter had been flowing outword 
for about 20,000 years) i *m-*m W 4^ fcaW 4a°v 

afe to caw ^anwM fawnaaBFFa airo-airo canl^ 
aita aa to at'Gata aw afa aTO'G TOicaa 4^ 
#aaaa ^r® ^'ojvsia #f cro 5}* at caca 

ala TOW if ^53 »jfa-wa (Ramnent) aft at ^asftaa 
aartawcaa frtca attpror awt aartara fa*p ^sta 4a?, a%a 
atarca ait^aw f%-^ « airot^a to ^nsca i cafst toh 
afaa< to area 'at'saafat ^stcaa ‘^aiataM’ ^fa-taa fro, at 
caaw ^aa-^ofafc5 at alatb araa caatca i aca aca caa 'atrot 
at*n® tot fro fisft aero i ^a, fa^at arota cro aro 
TOat aroa aa to ata adsfc aa feat Pastes. c’ftea at i tot 
a«ta taw ^Tafaa ^aiacatro ^rt-atfa Brsrtwa ^atat 
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famuli ^1 'SRjfiHn MV 


SR <n %*{2R^ ^ ^ TO TO, ^t#R *13 4 R3^t 

c^ to ^ to ft*tfR wifc ^rotfR ^4h<M<5 ^*t i 

4^3 SR 3t %*to fboRt-W ^)«M3 ~*RR ^fto TO I 

TOTH TO 3W toR firm ioof& ^*ri3WM-3 ^5f%^ Ilijri 

3Rre w^tohr i 



fe?o ‘J 4 ! 


“zitfa *im*f fifwtf <?f$ffa ^7 <ru&-<Kz*t <rfm ^z^i” 
(<te s vh) 

- ‘ytlil i^Vol’ fizwwz't %rft-^1 fit, vrff[f*M1 *3 *//^a /?R*f 

*iwt$ $*rj3 *run #<ww c*m «/ w:*fj forfm® ^ i 
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*88 firaiM, fafllVlvs « *RTCFt*l 



/onjo ‘Vr 

“vnz •stfv*rmHR Rw^tr^R <r*r 1w*fa $vftz*R 

fcris mn S?ri rri Rri$w m r (< w > % & *) 

- **! r<{ *m vimuR fiRforU *imr£tus <Rm Rtipm 

*RFffi £m^ ^RR CRpoFtt *W5 <FZ^ i 
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fermrs ■sRjam 



f53IS Si 

cw*tr r (ao t wj 

- Rosat Satellite Vela Supernova explosion i $ f Jt 

bb,ooo '&tlZ f t TO? Vl'SJtl fitvM'stlw vrfjfint W&M 4*Ft <#737 Wo 

<4*rnm b'yPfw w? (<*& stfwMw’f = bo $f*m 

wpr) i stem wu 4 wsr vm / 
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f&$o bro 

*iw W f fw*fa 1 ¥&<rK orrt cwt 

vWfcz*m mt*f fitt*! c*& cmtc^ f^m ^ ^ r (80 % s) 

- *%*(W C*W5f A 9 C*R& Shock Waves Cosmic dust 
Cosmic rays (X-rays) i tflcw C^Pt tffl +fz*i 

ifZfptt *1^*1 ^/W f%sj-f&zl VlC<l I *JIC<I 
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fU4g bri 

ks yfiffius vw 33%$ fafi wnm /" (b 8 gs) 

- 31 F5H C3313 vff3f&f3 31313 '333 Orion nebula-3 3K3$ 3® 313 3&f3 
S«sr«7 f^/t? (Betelgeuse Star) ^313 C3psi' 3331$ i <433 Red giant 
4 3 $13 f$J3 ffiiWfflj 033 V3Z$, 31 %f3Us <33Z3 313 C33313 C331 31m I 
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i8br^Fsrfa, ftumrs « 



fats hr$ 

“vt?tfn wmx far*fa& wfi 

ZFW *ff(t?nf fax ef$lTl ?7T? X, vW<n Wffaw ntfax =7T /” 

(1 S ibr*) 

- <3737 tzwrt fzR&sy gfbc<i*?t Betelgeuse Star 4 *R Red giant Star IS 9 ! 
fax yim <xmt faitm vfarx £&<j 1 w c*m xm £&$ 

favm 'tfax &$faxF tfjzmrw fax <*x&m crsf 

fa* mx 1 wt wzxt w tpx xm farfws ^5 xnx 1 
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llJfa 5 <.Rk«n* (Black hole) 'srtqjws ^Rlor« 

■Sf^ttor WWFlf^F <fcg>|VK^ W^IJ etHlMv® 

WS^f RJWt ^ VSft >l<l^?jn? RWJ WP-T^RT 

(Black hole) RprsT^ fw €tt%«nr i 4 $ 

‘gjt^-^f ^ '3Tt?.^rrf^^ 5 wtbi ^rpt, *rm Ri^rsfto 
^??pti*h rjw ^p-'tcrj Rtwp«rgm 

'sihc'® “ s 11^c<iHl — ‘Because beyond the event horizon 
all the ordinary law of science break down’ RWt 
<3Tt^ CSk 5 ^ Event horizon-^ C«JW f^?t *tf^o 
TOtJ 3 lfij<r>l'55 CT *JCU \5t WHt?I ^SRJ W*lH R'SaK'i^ 

fwi-^r^-t; c®?jn ^c?t *rm i c^r *nrfsf 

fwR jft ^QTTt *T*M jm <*IC*M WIT 

c^h^ 5 <1 tc^ I 

RtWf #^T 2RK <£RK 47Ff<T C*m 

•fftsrfW tfwpr ?rff *rn» TOaf* i ^mt 

«rhc'® c*rc?rft- '4iiiiit«m ^rm ^sj 

ftww RRf*fg csKTF *rm ^g ‘c^jnW» 

refrrt¥’ (White Dwarf) i cror wwl ^s -wm« 

qrc’nroiCT c«n^s -?rm ■fg tm’ ri 4 *n*prfa* i rh ct 

^R5cf Tft^i Rrang<T «rtn «o c«n^ ^ 0 ««r 

^3J #W3F C*m TO I^ITO 
'5R^R 1 fef ^plUMbal Rwl<H vrfifal ^f5R ’tJMt#T7F 
^iwrf^ tot 4 <rc. %tot ^3t cTOfto (core) 

c?rc*t '*rm, ct c<m^(T? wrifoo Rsf%^*tr 

ui^*n*iM cR^g %rot ’tm wt tot 

^pr #=r tot i 

WTffi fWTC^ WPIJ i£RT ^TCpWtWca ^fat ^jC6^- 
Consider a star which is too massive even to 
explode as 
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i<fo <3 *ra^Ft*T 



It'S 

“jpf 0m 5^ (csvm sryz) *tmmj farfwv z%rm / ” (<?<? s s) 

- c^m fa*mz e t<! mmm m$, ^ 

WJFFfa mi ?7 (Core j ww cm& ftfn Black hole- 

4 <F*t cmj, %ftus ^0Bi <W®7? mmm& fi/acA: hole-ft cmm 

mmi 
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forwo <n rsjrrr xrs 


a Supernova, when its energy runs out Gravity will 
takeover and it will start to collapse. The process is 
remarkably rapid, there is no out burst, the star simply 
goes on becoming smaller and smaller, denser and 
denser. As it does so, the escape velocity rises and 
there comes a time when the escape velocity reaches 
300,000 Km / See, this is the speed of light. So that not 
even light can escape from the strunken star and if light 
can not do so, then certainly nothing else can, because 
light is as first as anything in the universe up to now. 
The old star centre (core) has surrounded it self with a 
‘Forbidden area’ from which absolutely nothing can 
escape. It has created a ‘Black hole’,- ^ 

RwIrcRR '5TT*qjC^ 

rrfr, r*ir fRstRR rir, ^rr ^r 

RRTtRjRR rr <jcRt w ^rr- r^tr fwiR r^r i wi 

^%R^r 'sriTO <jtRt w 

3£R RlR I RftR>, CR>tR Rfs^fl 

Rt i sm rrirsr ^wncr 

4R“ RR^ <ilvtoc^> RttR 5 i w (Escape velocity) 

Rt^F© RISC's 'ailCRlR Rf5R RRtR vsoo,ooo f*pg ft? /CRS-4 

rir i ^^r, ^©rr r^rrcrr rtD ^ to 1%^? crw 

xsrn^n *(% RRire rtcr Rt i wrr 

rrr r# wra rs, ^ ^ cr^ir r^r 

fwlt RRTf RTR Rt I 4 RlR^tR RWfi> («JF5 m 4 ^ 
’SftRR RWf) RR?R«!t$ ^R 4RI 4R (PK^ 4*W$\ 

froft R>ER ‘RtfR* C^ttRR’ ^ fRCR RttR* I ‘RTtR* CSftRR’ 

1R5R R*ER RWIR '©CRR $RR I ‘loW C^MW’ RRtRfR CR*tt 

RtR Rt, ^ ^©t CRtR fR’fs ‘X-ray’-R *TCR ^pjRtR R*Rt 3R 
4R R^R5 I fiftR RTtRT#R CR>tg$ ‘RTiRS C^ttRR’ 

fWT^t^RR RR^ RRt I ^RCRl Wv*tJ tRRfS-fRRl^ *RJtRS 

<^RR’ RgtRRlRR fRSatR RtRRRRttfSrR ^5 ^R fRT® RR< 
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i ffr ffr ffc^ «i<if^s8 4ft uir^ c^ra 

®<l ffif*RR-fif®TCR WH ^TSlfS^ff ®FT<J (EFT^ FTf*T, *Tt WT ^C?T 
<rMt ‘Black hole’ ^tf^s-'spRsfj 4R?. 'olcn 

*lft<lNt<F f%-f®3 ®F1 «|f«fii|Vs WPPTWR ^FT SFTtS I ^WM 
R'a0|^l«t c t ^ '»*jh<i> ‘^j^c^I?’ (Massive black hole) 

R®f*Tt ^c® FlFT Scsisl FT, <il^t 'aiklom <4^ sftn b r ^pSfH 

■srt^T W <}fsi%® CTO ‘Black hole’ -4 *f t?f® fft! *rm ^t 
^[fslft c^H ‘Black hole’-? wf'a®trj tc*t *rtn, ®k<.«i 
C’tf^t ‘Black hole tunnel’ -4 *lf®® ^ft 
*HI* i<.i "srtaf i FTgftg c^it ^lc^®i *ftsn^ < # c f® ^ i vohc's 

fift ®fi *ifta f*to f® ®?th<f i *sjfa <kfFT?i’ 4$: 
'mih* ^nrc*t m *ip#iT ffr ?kRTt*rf®^ ^ ®t? 

H>R>fi <rrsiF® *itft Rt i utpf <kkf ®r Tff^ to R^U^'Sf 

TOT RfFTR %^-FFF? RRRfTO RJFT RtRf® TO* STIFF I 

^rf® ^pslf® (WTf5Ttft-^ooo) Hubble Space Telescope 
Ground base Telescope fRFJ 'R d| Purl g Rfa-s RR-^Ri<i 
(O bservatory) girk.^ ^[fstfl? fern's Rfa i'boo 
RlF1l<M< *jRF$ R^RJ 4*rR>ra 4^ 3TPF (kttRR 
R'tol^’t'f RlR*t>N RRTF® RRsf I ^ft\ 4*Rg WtfR Rt 

4(.<mim toft% ^rffr «if®FT*it r^ifr 

R^RRI R^Fl TC*rc$ ‘Black hole’, RRFi? RRRIFT w®Rt 
TTRR 4?^ ^o| 'SfRFF *TRFT I 

g*ift<j Rsf^a ^ifti^r rrift< fW -toti ^ft c^ 

FI, R^RJFTJ TOFI%1 «HI(UT ^ ‘SJfr-CSlR’ wrat wm 4<i 
OTfaMH^Iil 4R 5 TO*f TO ^r, RR W**t «$ TOST 

STIFF I Ja*vi>*lfow> ^fR 'SflFTRk TOT 4 ^ kT® Wl 
’TRRt I 

^^stf^s (Collision) 

Rst^ts ftfellHH ^RklFo <T^VIW ^H < T J i* J fiRT?I ^klto 
>I^T'St1’t1w ^ 'Q ^®IFt? 7 P i ' ! TC¥ k'S^TR 

CRpoptT *ttS ^TOT ^TFR 5 FlPf I ^ 
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fovnilvs <rt ^far^ra 



fS3Jo br8 

“37 iz&Ri ftm fawn mv 'm*®, fag $mt y* faw tut 

nmmr(v g>) 

- y faff eft? gm Moo vtmixrf c*m Rwim c*n& wv 

Rct% Black hole V4641 i wfa ff^s/fa R'aal^ltfcf ®7 ^jRwtH *pcs*y / W*r 
«?7?^r 4^ s/fai&ffo fafavm 'srtu'sm 4Z*f c*n$ i Black hole-fi> 
•ph&pi ^ <x*t fa& yfffi Jf gjfr <%mn frtffa 5 /ft faafa&m wn ?tfav 
cws*mn 
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i£8 <3 



/5i US \r(t 

“vrm* yffl w/a? &&& 0 fe mi 

forfait ® stw*fa ^0mcm vrm *rtr 

(So g SoS) 

- yefvg -qtfjF? jfw«JOT< (gravity ) 0&5 mum vim-t Black 

hole -it Jpr ’fW Black hole Tunnel -4* WZ*1J 05KZ*1 

yktyv i^fjus (Singularity -cs) ^rfini cm i m T®? 

5?/®7t ®r 4^ Tt^0w f&nct / 
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f&3IS br’b 

wu vrifi fw*fa frvmza fifs * fmtf k i” (& s ;»%) 

- t&PFK* 1 ^ 'Q 'srs/far^t *lffcaz*t fam *r f tftv Black hole i aiufn 

fi*?u «rrm 3 ^^ vr$ri *rm i *r& frmm 4$ 

‘art^c^m’ i 
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f 53 Jo I r9 

“wiw% vm*prs^l o 3 ft v*r rfzus fmm 

?s z<h vvr oy >3’ s m mfi z&n wtv r (* g m) 

- f33p3*ff-4 J7W ^vRvs VFSffafi 37OT*/ ^ e?*w/Jr£<fi 

W*t ^ Black hole wfrz WP (®«i7 /M ‘Or/on belt'-*) 

cw*rttt zms i (3^tut z mtfr? vrmz*t 3*ti ftwifm, f^rsr^ 

sfcv stm cfma s/wr vfnt wttr^t ^ faff 4*rt<m - v ^ m ^ fitm 

itt^m *rmz*t 9 ffi c tv n ^ Black hole-4<i mt^ol sftt*t 

C*RM% I 
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fUHIS brbr 

e 77/?r /%? 3J/C5 wt ®r/w r (M sa) 

- iifts xm * 5 /^ f-*pr csfou 9 !' fox m e rf^s M87 SwifO+jii 
*ijmr4fa (xz&r wft i <x*mx fotft ^ m^cm wru foci cmi ^ 
wiffo wr ^cx i fxmfoxx &m 4$ writv jm cm fo*m- 
fokwi zww-v cxn xm<? xzx nrMT0k^ etas xcx w n$ i yffifoi *m 
•Sfo 1 TX ®R7 < 4^ Wtfol I ^ifox*! ^’vs^'f/ 5?“?? ® fxm ®/ fo ’Pff'f/ XRTt 

m? 
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fat !rni 

“$$31 <?m fcpfa afim $*pzp! 3%3 i (v'i § >8) 

- wftft> Huble Space Telescope Elleptical galaxy 

NGC 7052-3 C3*5 C3Z3> C331 I Z33K3 JRF? C%*f 

<PC<] y^l<pl<i (massive) Black hole -4 3i*l i 3t3 W i.3 *333 1 $3w1 
3^31 <P3T3 33 1 4$ Wff®3 ^ 3J13 C3jZ*f3 3ft^\ST3 $t3333 $Z33 3jf&$ 

<P&3l-$ <P$I 313 3t I 
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furors ?t 



ffcSS (HO 

“vwfwz*m Ff Iw^ wm forfcm sffc 4?? vwwt ^sf^us'Q fat 

(ib- g io>) 

- %Rfs 4*rft> sms 31 s f (Balck hole ) via fafcrU *rsF3fi3 fawc< fifo? 
cfa% tf*mg*P3 e t 3^3, vsr cw*ltffl W? / 5 7wa?? ^ 4$ if# ^ji? Balck 
hole-H ^U'3'i>IV, '57?Z 3 T 'fi/f? £?# ^/s^/css *i*i*tj *#*#w ^3* e / /o>*/j 

fo&mm? 
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hi 

“wift *f*M <pRc^>lk ; tw *zt*r*F5^ fnnn i m*ij$ $$ ^ 

*r?t *W Vfa omul ffius *tMUs r ((t'b S He, Hto) 

- 3 7&m*t *Kjfrmr<i fayy Black hole i *fis ^ yj<r%! 

vrfeptf . y ymy 3f5& frqfap 5)W m jm cm C5!C<& (Tunnel) 

sfFM i&tcs <rt*fj m srt yjfacy wn vy&n yy fa? *r&m 

fa&izyy s/m i8oo y*m ‘fwm’ fa «j?pt w c*f*t <R%ft? 
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f&HS 

“s5nft «tsj? /%f ^r/t ftiftf&s *tfartz*t, mm m&p'rust 
fir* 13 “Ff* m’ /” (<?« »° «*, <?oj 

- im Moo ^ mR'f'o Black hole it ' } pfit (Ml 

Sftl WHtf K? I yfiffil ®F7T 'fl/zfo fl*PT fafot HI&rMfm 1 

&m mm ifit jim <zm « *nr*mn m mi mzi 

mt jim im ztffri im fiifinm mj i 
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xsr ^rsrm, fail's « *rwi»i 

*IH" l lfi4 B?BF& (Collision) BW s 
R^lt-B BUiHtto <'® i l!w BBBBMBB HRlto BRBfmfcB* 
B’BW'T B3 'Q ^BB BBN*'* B^BW ^Bf^S Rv 3BB CBt^Bj BF» 
<$!BB ^bbb ^R5 «Pf | ^ W 

BB~Bf^F bstob b^bfi ^pb *b?fb Rbb ^iiR^s <rm 
^Bbr, ct fBBra ^ fwt%BB cbbb bbb % Bt i 

3B 'Soo fviPi^H ^lwl<M< ‘BJMt# NGC 664’ -B 
bwj TOira bw ^rf^s^cR £p5HR ot ^bbb b?bb Bts, 
^0 ^®b BW-t B^^BitB *a?B rb ^*fB CBt'st’ (Super 
Nova)-B ^TMlPlC's Bi’INsR'S Btf5B | WI 'S'OC^fl cb!b 
BJB^3 fBf%? RB BB I ^B?s ^BBPfB* BB ^3$ 4B^ 

r^ici b^iicor ^b° bR j j4T5 ^b 5 ^ ^l e ii'» btor i 

Sf^a’fBF B^IRMB BtBf BRl^ft 5 #^ BB^ Bit 'OMBM 4B°v 

cb^ % Bt, bshbib ot bb fB#a bbb bibb 

BtB^^lfBB 5 'Alf'sxp^BOBB SMCBB ^<1B I 'sft BBB'Q BBB 4l?IC1 

^b# jw ^sm wb bb ^bb bib wra BBitBBBB ^t'3^m 

jb> *rsbt 4^® Bfcre ^»b bbb bb Rw»cwb 

BBBBtBB Bf&B », ^sfB $«B *m4B C% BfBBtB'S BtB RB 
RlB I *l<W^K e t RBB B ^flRtBB Sffc (? m$5 SfB 

Rtfo Rsg f^B *fes BRP^BJ *|R^*H BBB I bj^b B°BBB 
'SBlBR'st BRBft 'Sfspsra | RBI RtR #BRRR BRBR 

RTtBTB ‘£)ft>'G i£)<pft> B'S BRBR BBB Re's BtB I 

WBIPB ^B ^TtR Rft fRB^Bst RBB CB^aft 

(Proxima Century) CBB RstRB 4R WIRSRBR ^rt'3^sB "^B 5 
^sBCB CB ^5B^B B^3I BB’BfBB B®BtB ^%B B^B 
i£|B^ ^sttfs #BBBB BfB 6 ^ RCB I ^ 

fBBBl^ fwtPR 'SIStHI «ftBCB'3 B'sBRB BTtBB WT 

BRBRB BSBEB ^Srf^s TOR ^?BBr*B 

tUPlt^lt*B Bt TO f^s BBCs BB<f I BB*^ f^BI 

BR:B^ Rw1^H*f WBfB^B <B, BvBBB WT BBR3B CBB 

BB&T'S B^4B^B fBBB® I 
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R>*l HIT'S 


* 



fs T$s £>\3 

“orm*rsm^f <3 yfffius ^ r <? favpfa 1 ^wwi 4$ sm^ 

w?r, fas ufflVI 4$ ?FKm £lfa 1" (>* g >o<?) 

- wfaus NGC 664 ” ! w$F!T*i 37 z*n w 

®7zw S«ra? ^tw^I' 3 <x wtprfi forfens *1 *nfcr¥z e t<i m 

fi&fiMct iH^FS $CiltW I will WJUS «/©£< 7i7 *y^377«T f$5f )o°° 

cw/5j7 (<£& fazu «/? fad voU? *pj TNT-z <r^ 

Ooo /S?/%?H mtFrRxrf ifpl fttflV C50 Of*Tim I fpsZti w? jw ?/ 
4?>7/W 5 7Wai? 3T?^# Craw'S i^R37?7 Sr 5 /®' *ffC? I y3FFK"t 

yifc»-f<s vS'iwyi spm 1 
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f5HJS h8 

vWzi (vrffttft), *rmH mrfffz*m vm, *?< e emu 
^7 r 457? £</</$ ntf&n” (>& s >o\r) 

- 4 ^if^ #w mfri z*t 4^ fcsw an fini vimsm*t 

T&zm (JNKsl $]<W4 ’ Dt m (bUfiMil ®R7 ^§C?7 I 4*Hfo <7P*tm 
m, ■S/F&'Sm frn-llfav « *IWIZ*fa *ffm 

m z*t ^fsf^M Witz* 1 4 4? ytfwtt m^fri vt w m t 
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foVNtva ?t i'W' 



mmt <kz, <mt &&§ c*r, 

ioffi1wz*fir'3 c*m ftffc l" (8* g ve) 

- wwzw Proximo Century Star m *tU? 8 

'stmRxrf / ® 7 t ®»rw 577^7/ ?# wrf vts tsi^t y*f? <4$ yffit 

ytc'JS wtpni 37 rcr ®T %?7 377c? 1 <rrr ^mtunt *m stmt^t^ wpr 

4?? &lf%Wl <Pf^t 'F&30'3 W^fS v t •UFf &ff$ I ®7$ W® 
to? 377^ ^5^ nfeus Tf^M’ TSRV 3 *tmnj 4 $ yftft C 8 $ ®?7 (W 
J/TO fRtfw&Rt WU fetj-f&tj lft'9Jftil-$ ®^77 1 


www.amarboi.org 





*ffa~ <> lf^ (Collision) TO^ts 

4 *t^ito ^ c%w^ fast ^ 

R??T WBI CT $CTOC*0t ^tf^s WJ toH 

to *nto tos^, tom i RPhh-RPbm to ’tf^s 
*iiMi4Do?ii torn w *tfcr*rffo to^’ i >fcfco to*r 
c~*m c^wi’i ■sr^t^T TOt*f *rfcm *tpt 4 



f&ajs St'b 

“Tmm <fl3R c*m cnt^ <rz*u ^t, ^ ftw/M 

^i$r (n % w) 

- ‘ fc s m ’ vrpm*t qvtfw c*rt*n 'Swibw *rm*rj3 ^ (T^w 
cff*rcwi*i'(3 i w<zta ma fwrtTta *iw ^ / 
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b^bcb wh^bbib c®bb bb^ ^r *n® Bmt® Bitto i 

^nm*r c~bb cGPiwib cbcb arm ^oo to tom v3BtB 

b^to B*m b^ficbb ^sm\ ^rsfRt-^Mi totBB ^qbb 

CBtB 4B* 4B5 B*IB BBf Bfe ^®TtBB TRBtB ^ ^?|J 

BB* ^fB B*EB tolJT WFHB BfB® i|M«lv|^^ tom 

^jw* cbm to *ro i 4 bb 4bb bb Mto Bmm ^s tom 
btcbb c~bb dJfawiB toBto Bmc® bb< ^cb^-cb ^1: tonm 

®tBC® CBtB Bt*m ^5tB®! CB! ^tto (B*BC® <nitf I 

B'Bto NASA-B ‘Goddard Space Flight Centre’ - >5 
Mr. ‘Kirk Borne’ 4to totot bbcb to BIB to RPi*h 
B it! !BtB t£tB ^Bto ‘Ultra luminous infrared 

galaxy’ -B %BtB to BB>m CBCB BtBBBt BttoB CBBC® BB (B 
BCBB vao% BTM#B to ^B° MEBCBB Wtoot BBlB B^CB CB 4Bt 
*JCB BBBfBB 5 BvBtB (Collision) 'Stlw to I ^ M! BB, 
BWB 4B*! BtCB to, 8fi>, 4BBfo (to BTM# BW ^toB 
Bcvato i ^B® b! CBto'Q ftojTR Bmt BC®t 4 BBCBB Galaxy 
collision-^ BT3 to Galaxy-"! 'Stfto 3£B Bm>c® BtCB i 

B^rBRTB BTTO#CBB b! m^B BfB^Bto Bto 4TBB BBTf^® 
WRBtBB WBj! BtBtBB®? to BtCB, ^ B°BCB BTtBt#BB 
'^«j'ac<i BTB BIBB cBh'stB® B^$ 

*B?pm ®>P$m W3 ^toBtB CBCB BfBB® ^CB BtB I Bf® CBCBMs 
BfB ^srtB-^SHB Bto CBCB B7HT#BB f®®B BtfB® ^C® BTCB 
^toBt I b! Bto#s ®BmB 

o=ldVs Blc<P ^|v| BBB BCB I BABB'S BABB'S b! 'Sfl'atB B°BtB BBllBB 
BTTOfto 3FBTBEB C®?JB JBB BB*fi> BTMfto'S BfBB® B*C?T CBB I 
b! wtor BJtBT#B BRBto ^TB^t BtBB 

BtB B^ 5 'StBBfB fBBB, Bt ^B ^Btt^ (Far distance)-CBf*t Bvto® 
BtB B§B BB> tom WB® CBB BRB Btt^ I TOBlft tost^Tm® 
WBBT WKt BsfB TOdt ^3fRB ^BJ ^TttotB BmtP® W»tBt 

BB«f BtBt I 
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i'bb' ^TSTR, fofllVl'S 'S *RWt*t 



ft><42 <>*J 

“*m ufflfizna, vwm ©«*r/5^ (ww®j r (<u» nj 

5 %^ s/? */7/5?r# Wcwrrf ^<77^=7 smzi *rtvrf vFf&z 

1U&S l W*T ®7Cir? 37«*m? Z^/%3 5 ^7 / 


www.amarboi.org 






/&u?o hlr 

“usmi cmtfwz^ ■srf® 9 fmz^ c$F) yffatu ^fwR?” 

(<t<t S Ob') 

- vzmrtt $te$hRW srf&ftws rtjmr^f yzmvKi' vrf&n 

W?3f <P<ick ?? 'StW, <f% *7W « ol&fH PTfa <Mi(l I i J!TR‘ C$M’ 

COHS* 4$ *fwfts *f3$ VJK3R VS I 
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iHo ^rsrm, 



f^3fg 

“&tnrt 'srfrnrtu c*m *& ®if$w *if$us <&&& ttir&i ^ 
*f£ty5 cw /” (<t* g 88) 

- *m$ sm *o fpsm? <&0 wjrfw *ijmr$i <tfi>, bfifo 

wffrz *iw, a *rw# vhhw / vw«*/m ijnji ffc 

5^ mm 


www.amarboi.org 



fermr® <jt isi 



fag )oo 


mmm mmfa mm mzn mi famtusn fa yfat 
<vfa*r mm mcm rfikv <nm a/wwcs# mfam mm mmms r 

(oA) 0 ° *%) 


- m^mfa &rfa ^cn vpr{*tj wms w?3f ‘4mfai *mrit' 
(Antena galaxy ) 1 1 jfaf c*mm cfaz^t*f fan mprfn srmmmm 

wfa cm mm fm 1 *nmrf mg-m3 mm mm crnm *ffanm 
nmn *m*f mm mm *ww w mmsm cm*m mn&$ 1 m&f mn w 
m 1m? 
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mfiTSlH, fofllillU « *RRFt*T 



f&SS icO 

- *rniftun vm^fai mus <mu? *fs-*r3 s^w 

*rm *i5us m* #rw mtu ^^usa i um sr 

imi Toius wffrz c*m 4<i vfft'tfs fa asm cam <pr m? <& mfvu 
WiFi W?/*yt 3FT*f qfTJ?* W 5W7 tiftp®' ^ff-^lPf l 
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fttS 

frfzgtt 4 *k feft f^ : &ffi*mpp r (oa> s &*) 

- nmp&Ff* w wsw ww?m ®z£ 

w $/^s <f/3*f ^r ?5£w sfssF '3rmR*rfm$t ftps 

Antenae galaxies ‘collision’ I (ffifi* ff>tfi> cfa <!<%! 

Stb&'elil <3 SUFf-yU? PiFoi* ¥&! WWB% l 
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i^8 faille « *RRF1*T 



fUQg )o& 

Szjwt $% (fomrs ) sm^ m 

3$z<! c*h $mi yfiffius ^rm <4? *mr ^ +Rm* r 

(lb S 8to) 

- ESO 202 - G23 ijfi nrnrifa *tKH ?prw uwiz ftfmn *kh *r Kvffcs 

m <OT <IJt*fr ifvrf wfc® fRM wt w? / qlfcl *W$ 80,000 

<&1$ CFftH <Mi(N 71WU& efr&sni 'SfFf-'pp e %-% ^7 

/* 5 / t >^» ^.cn 1 mvffe+S *fl C4 ^iRfi^Ri ! 
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fauinta hW 


(Singularity) ’tsfWS 

R*lillT> V)H<^q|w<j ^ftNQvsm *MO>«l (to R*R ^pr 'Q WtTO, 

to tot ^i-ijwh fto ^t ^rt Tito's ctor to i ^ fen 
RtofS totrr *rt toRt^ <j\s^iw to toto tom Rwipm-$ 
toR tom c&tm to to tacs, i ^->ia<fi>m *nw wffj< 

tosto <ar«m<i tomt r toR '©^prtm tomn 
to ^ totof& Castro totto tore tot tom* 
*lRja tom ’TC^S R <pfX*i ^C<1 talc's WR ^IC*^ Rt I 

RR ^<m#a fif^m fttoR totf ®\Slf>|\8 WSTR ton FSffia 
to ^iwfbb ^iMm \SaR-R'3a|W<1 *Ttto >H*MJ®H<t>a|W 

tottom RfR Wl RASIM'S to ^=T fto I ^sj^t 
a||R^>a tolt«jfto d?RtWM toR to^Tto ^t*R to 
csfre ii4.|Rt*a erm stn^Ivni to tor %*n ^psttoa 

WR -3Tsr< I CT *H*MJM» c^f5 to tol<J to^ (to ^<l<M a t 
Rt I m^RJ W5 «RTC e t?| to<J>fl> to to toit^t 35 m- 

XtR*t c~to d&ftoM, toto totore^i), ^ 4jr$-re 

totoreijft taj|R I 

f-'jt JflW 1 ta ’to RwiRlJW 'Sto W?RJ ^ CStot’f *Pj£ 

to^m to to%H film be, ooo ftfto ’sriRito wife 
<r wire? film «im %tmm to - ‘tor#’ « 

‘Cfflffi’ tom to^T I atR? (Tit to<m«l ^cpfo ^ WR 
cto 5 W*ta ‘ailc'il^cV m^ualwlPire (S pectroscopy) jp 1<Tc<i**^ c f "to 

(TT^rt cto ot if togri aim wrem ’tfW toito ’tfto 

^rsfHt *tR tore i ‘tot#’ *h°s ‘tornm’ £ tot 

CTCIW totto ’aRR «# fas cvb 4|R«|M R<#a to mTCSRf 

Wffc Wto C^ ^5, Ms msTf'Q C«fR 

sRfitm i 

^riRto 1 ? WRt toi^t *Ri ’tl'aiTR’ r , *i4cjSit«MPm 

(Spectroscopy) Rtol to *tMR if ?tTHt% 

‘csm fW < ito^ e i fimt®! <fcr w, firi^fli ,5 tTRt#’ ‘c^mmm’ 
«if% a.^ Wm artRR ^ Tj?rc^ *m www «im eo to 
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jj’iiNra oi iw 3^33 m %Rra 

to tow i tow to^s ‘<sto ^timr# 3C - 295 ’ 
www «rtn c5o,ooo to*! toww ^raiw^ to? c^fw 
crcsncss to 4to 4to tow tof^a ‘06-172 

wrawto’ , <3 firm nto ^fto (t»o%) *itomt<3 ^w ^i^R> 

m c t ^w ysm c*ffw 1 to%M toR ^w www* ™ 



f&ZIS 3 08 


vrasw m* <mi$mcw $/&to ms vm ^rtf^s =77 r 

(k'b s (t) 

- Compton Gamma Ray Observatory RfCt *f'i>ify<i fas&Ksffi ^ qw W 

^ R'ww wifi* tm 1 4 <t ytwv fam 37^7 57 wtm ^m%i 

^wtw w7*t? ^rntzm zk* to w w / 
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founts 



fu$S *o(t 

“*w 373 /ft? (nmrfft) iwwi fars 4 <k vwwi 

vtfim cwrv 's 'sffw m r (w s *<t, 

- *fu? snv *0,000 <&0 ^fh *ryw <*& 4^ *imr 0 l 1 

*Kpfwm *imr0fo¥z &&& ftm &*rrm a <m, 

m ^f/W'i <P73W {^ll^)WfW '*llfR>$J[R WSUS 

QflFP I 
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fBl!S 

Ffuat m*m,m ^ i” (** s s*j 

- mzrf&Fff 37 ?m*t fi&fit fts *ip&Bm’ ?r?mz*t *ijMr$fofn 

oRWff 377m 'snfiwta *k<r i 
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funs Jol 

“*/*w ^ vs/im ->p:m (rimrOta) v*n m r 

((t'O S i) 

- <iv*iH f^'SaH (Spectroscopy ) *f*rv§l 

*imr4ifrm C*R& vn*tv red shift e 6/ue ^ 

'STFrif *)#, <3V?^R e ©*y/W*W« STC'!’^ VWVOlvttf *Ttv ?RU3 *m<f I 

*mw*iuo<r £tn v c*n srma fw&? wm gfffrs *imF0t ffi&s 

<P<7/ I £t&5 ftf&S <PlflC c t ssfffl 3fW *ycj7$ 37^7 -^’Jf f&jUs ere a/ ?//£?■ / 
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ibro 'Q 


E*fER> TO iO,ooo f?#BR TO(.«iI<prr i-jrc^R RER iR'Sfffito 5 

afirr ^m^rm <ttow *stor tore^ Rtto tobj# TOto 

(TO$fe ^er to er#r) torreto to^rrr TOto 1 

i 

RTOR toR TOR TOETOF TOIEE5. ER, ER RTOTO TO ( 5 tTMT#, 

etortto) w?Rto toro torreto TOto 1 *t fero r*te^ 
to tor to toetor »tto tor Rffc tosr tor, torr 

tobj# 'Q v&er i£)^s ^n»f<f% Tor 1 to ?rto to i *to 
R > 5l<HI'j’ (Fitez Gerald Contraction) 'S TOflRlTtoR TOc<R 
^TOoR’ RftRR'f (E=mc 2 ) TO® TOTORt ^SfRCs RtfR ER, RgR 

RftoR r# vjftoI'o'oIw rtoto to, toe*t Rsf&R ^t tor^ 

Rfro to* ^ ^a tor* i TOpto >#r><h ^eto siwfe 

TO ER, ER*R TO rR «t Rl^R/CRW* ’iftoa TOETO to 5 Rfto 
TO^ TOR, vaRoR TO #5 ^IERR TO^TR ^T TOt<^% i£)R> toBR 
TORR TO **TOt Rff F® TOR TO® l <4 tow fcO,ooo 
RltR/CRW® *tf®E® RTOR TO^ Rfto ^ER TO ^T ^5[T<j#R TO 
iff TOt, Rfe Rtf®ER TO TOto 5 i®R),ooo TO^/ERER*® TOe® 
RtfR® TOT TOT, ®RE 5 T RTOR rTO R»TO WT^fTO TO (to ®R 
Rffi>® TOR TOR I TOTO TOTRt TO Rtf®ER TO ibnb,*br* 
RltR/CTOTO TOT TOT ®RE*T TOTRR RfRERR RJR TOTO rTO 
£®M<K*f Rffi>® TOR TO^ RTO WH ®R ^|ffe_ TO 
eTOr’ Rt®lER I RR >#RRTO TO^- L = Lo >|l- 

TOto TOlfER tolETO ®ERJ TOSlbWR TOR ®ERR f#TO 

^eTO® R| TORtR TOR#® va«lRm TO# to# ‘TOsto TORERO 
TORto’ (Hendrik Antoon Lorentz) ^JERR TOrTOER 5 TO® 
TORR5 RtR ^to to RR, fTO ERTO ER, TOt®Tto Rto RTRJER 
Rto to? RSR '&RT Rfto RORtR RTOE^^fR ^IfFa R5RT^ 

TO’ TO Rto ^RTO^a m = r ;-^, 

TOR R^ERR cS>0,ooo RTlRT/ERER 5 ^ RfTOa R^R TO RRPifR iff '»t , T 
TO I RTO TOR'S CRUS i«9,ooo TOt^/ERE^-^ ^a ^ 
TO TO’ TO# TORR’ #8^ ^ER TO, TORf^^aTO TO’ ^ RE& TO 
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<it M 



f>4S iolr 

“vrmfty 37 % C*H *lfar&l *1$ I 4* ^ *tt**fJ l” (io S <b8) 

- *m*K*t<r to *p. *tmr& <3 c*imt* fimi 

*t*n mw *riv tn*fik* yrfifai em $)*ihm fix* 

4 fix$ ma% 1 *n*m *i*nifix* ifisyfai 1 *i*& *nffc >i$fcv *xa cwfcm 

(Singularity) £X**t *<K$ l 
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ioo RfR R$<t Rf® «to ^ 

®to, Rto ®<t ^ CRm RR% SafaR 4® ®to 

CWT (Infinite Scale) tcr RR i to R®to to RmRl ftatft 
toR^tom to^ ^sl? ^mtRtji Va ^pC<» ftgfe 

RR i ‘iM-fret fito toRs’ Riftwtfi>[jQ=Lo^ 1 - -£^T 
^vovih toR to ®ft gfirf®to >ivpM cRmtR i 
toR toiw ^ ^-wsf sfp ^rr to firm ^,000 

ft Pi*m ^iiwi<t><m gsm ^iff^v^mfift^ rsr ^rr Rfom 5 tto 
Rm 1 rrrr 4 Wtos «wr Rf&R s^Rto Irr-rtrr’ 

^ ^g ^rm <rrrr R^rgm tom® c&^mm 

'sn^fswt «wto i ^mm Rmm r® , snar lO' 32 cm. ^ ^ 
togt® «\anH ®rr ^mrto^ rs®r RRft 4®toa ^ rot^rer 

to 1 ^tog Tsnar 10' 43 sec-RRm Irr-rtrr’ rir® 
4® fif^$ topHt'tsi RtRKR to I0‘ 32 cm. R^mps togf& ^tomr 

®r R^msiRmR Rta <^riw srm >00 c£ifl> rtirt# r^i 
^ 0,000 to?R ^iwiRto (firm) <m^t to® ^mr^m R^itoR 

^imm m*\ <pwc 5. 1 

ERf® 4R*to *t®r% «®to (^rft-^ooo) ^rmtom c~rr 
< mto ‘NASA’ R^RtR attorn® ‘The Compton 

Gamma-ray Observatory’ < p'® < p ii,ooo IrIrtr toit> ^Rt? 
('siMw) Rm «rito® ‘(rrrirr- 4C.7l.07’ R^to 
4 ® r® tww Rmm c*tfi?t tom srm 1 to® 
r^r c«nto tortoR ijffci aim sn^tom ^iR^® cRmtRtmR 
vqor ^ RjitotoTR ^ft*)p r^r t ic9ts(f rtcrr ^otm 

re®rr to ‘c^mpncm’ &ssm®i RjtRR>®im smto® ^ri ^r cm 
to rr to ^RMto ^w®t Rmfa Rto cto 1 ^R®sRR film « 

RTR RER 4? &3srR®l Tt®tfRR5 ^R*f|R fto RtR I WRHR 
c^lvmmlU^ to® S«sr e i'®l Rmt-tR (Gamma-ray) 

tofe c®r gc<m ®«rt Tf®tto c^r csim^ 

^rr® to pp c*rc* 1 ^rmrc'm (to cwq^ rrr ^ifR><i 
wmwRiflS toBR-RPiiR (c®tf& wifl») w to 5 ^W?r 
trm 6 ! r^® ^rm ’to 
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fftQS Sob 

‘7®^ csmftivx s- ^ cwntm *rtFw i w®m w/p7^ 
c^r? farfaz? vrffcm *foxr" (80 g b-s) 

- <4^/? C^fflPTfZWH $85*77 ’/c^ ioo/$ tyhliih '^■rPW ^WH ftf?77 

wsp/cw* i)7¥ $l*lllhl S<too C¥lff> *$<■'%) 

farm cimbm *&*t $^r sr/ara «? <4^ 

R-tfZv SftPW WfKV wm l ®W??^ 5 $^ 1 


www.amarboi.org 




R*«|*il'o 'Q *RW*r 



fag Mo 

“sfm? 5f vm smrft *m zfanz r (& s 

- 'stiyftlifl ^ooo^ The Compton Gamma-Ray observatory -ST ^ efr 

smffaw c*i, moo fsKy *rnm’4C.7i.07 4*my$j 

4 <r? ^sm mt-zn firfs wr? ®/sr 

sfu® cmfwrm'3 vffffv'Q <?$ i figpn m cm 1 4p0t 

tfX?r wrt tU’tyv 4? fajrs (Singularity) i 
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fauwifc ft 2>br<f 


toa 5TOR TO- TOft a||^fo<| TOTO >iC4g!bW<l 

W to Wi}^ fto to* (Singularity) Jr® 4to ftm i m 
wi toa to w to iniiiPi'oiw 

*$ ‘c^mito 4ft <j<^n (wiv^t^r 'Q mft 

ctot) toj to <?®mto tos ^rtw ^rto i to* 

OT ^^a? f$m «fl?jCTO *[fC^ TOto tofaW to'lal 

fitor «>Mfc*i i 4*m c*m ^‘tto *m torc* wwi *fw-w 
to^a (Gamma-ray emission) TO^ i ftfo TOf ^TTOTO *TO*tftm 
W»RI ^m<MbH<1 f5$3 *fc*f V|^|^ (Singularity) 

(Radio galaxy-ft>) at* *j*tT5rm aifec^s 
*F”3< tom mt*m *mtm l to® Wt'Q fsito* ^smj TO 
TO* *ftm I totft TOTO1*, ^alt TO f* 5 ? mTOtTO't totolTO* 
ftft$ ^ TO* W *31*01 fto fto tom 4M»«IM *CTO 

9 iwc^ c* wito to^i *tor tom c* tofa, n3 
mwolft toto (mw to firsrtm to*^ i 

'G*tt<T<i 'Q $o<ti<t> ^ to toc^umi* tom to* to® 
*i*TOt** TO*mm TOwm *^ito* m ®iNtoHH to w® toa 
to ^nron ‘ 9 trtto’ $** ‘ctototoc**’ ■suitor 'W^ ^t* c* 

®f*3 tops totot ~*toc* <m*ica *nfi^ c*, ^TOro^to £ 

*3TOTO (to® (Singularity) §<1% wRr to 4W* 

*i*wm *jm w&r ftm to top to* tom ’tint# *t cro*mt* 

j60,ooo TOto/CTOTOS »tffc «tt« ftGft ft4 4VvH TO^fa iff TO*t JflTOM 

to i wi ‘«UHt#’ ft ‘crows*’ 5^to «TNtomt* *wmj5 sm 
rom 4 tm* ^ronm to* % ftft& ft cto* fto** to biTOa «rn^ i 
wi 4tm* tow* to*j amrnmr *r3 tos *iHr*itro 

mt«tr®n5fpp w to ^ni ^rm ^ 4ft utoto «tro 

^rnmt c m ftm°\ to® ow-iw ‘^im#’ ft ‘c^rnmuro’ 
fto <tto to® stop i wr ^rtarsft 6 ! amnmm f^toat 

f^m§ to^Ri TOat ’ijMilk ^rtto 4ft ^tsm^wa to 

TO?t ftrf-fejJ CTO I CTC^ 3RTTO?I ^ c^mt 

ftw 5 ^1$ ^tCTO 'S||«ji3l«t ^t^to'Q TO^tKTO ^mt't 

TOW l 
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ibr'5s^<]'0|h, f^«|V|V6 'Q 



fojg ii) 

wwsx? <j wwfws <n w/ r 

a 9 o *<?; 

- sm^tmw $sm fafcrif cm im rd 

J 30 117 + 002025 stm >voo c^0 mmmf (Constellation 
Cetus-4) zrjR’f -a mz% 4<rt up vrf%vtw^ 

mfm fwm ftus w m / wfm mt*m& m && cmpm / 

tfl 'S^lJ SnviiSci 'Stt&f R&ffi y$C c 1'3 <«/*// (T^7 C f tC^ <4?° vicnu %C*t 'SbblR's 
%C5$ ‘Where are we going?’ 
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4 Rf ‘C^niM’ ^t^sm Cto <jt 

ctoto^ tot tom *itra ^ i to-to 

rca s J®Tt- < rlf®i^ c^c*J RR'fts l 0*1$ «i**i»t£i sR^lt-Rc^ 

Wwtwra ^itoitf *m crw at'®'®* *iwim totwr 

RRR ^ «UMl4iw toto to*?® (Singularity) c*ftoH 
RPic'a ^ 3TR 5 C3H (Massive black hole) tort <35 

sfcffr ’tiwisN v&m^h totes, c«tw *r tor- 
tor 'qw<i ctos? c*ftsm >i^i^ R-tjt\s> «tvic« toR 5 i 

Rtofa R&lWd ^RtolJ ^Rvs atS tot 

*rot ^rfRiwg ®iiR^> b-R rj^h tog <n tom 
toTStft W5W oft toRS to* toRR, tot tof^f 
<Rf*fs! Stot ^Q ^5= <1j<l^llb 4'to ^ sj^l'aalw^ 

W/&5 CTt’WS ’ifeiHl to© CT, StotTO 

^iR^o vR ^tws cs^rt tot i ^to 5 ®rsr w 

Ctot 5 tMT#^ $\5Fs to fc^PR 1 Ctot^ to=r 2[FS *ft*t 'SII^FbC's 
CSf5 «ttw W ’tJttoN 'il'oi'aJW to*R R*{mR torct-tofy 
^sr^, ^tot tto»t 'Q toi to 4wt*fWt|t to *i<rm- 
*R~*TC?R toR RJto *rto «fto to *WW«rteW wt 

to© CStCSf I ^Rr* 5 tJM#R R^ Rtto (RR ^ to^t ^v 
fUR* RFr’'9Rft'3 tolvtol Ct>^l<ll?l ^rtR^vs 3R to ’HRSWt ^>R 

tons w to? i wr ctot storlto (5t^ arm to stto Rto 
wpi^) t niR c^pf cstos?’ fern tor ^twnjto'stR tostfto ^r 
tolto to ftojp© (Singularity) to WB\ ^R i to<n©fb© R 
fajfi* (to 1 0' 3 \m W) WRt? ^ to-RJt^’-R 
^ 'St’Ta ^SRJ ftorRI R5RR fit^R 'S c tt^o ^ttw i 

'SrtoiBJ CTto’f® ^Rv ^HTHJ ^Sfftto RIR^t *R??t 

^rtRtR? RTfrnR tost *in®n# *tto’ ^iR^ 

b-R RFT^R >rc*JJ *MCI>UI cto I 

Rto toffito’ ^t “to® tor’ 7 P 39 fto ^rtot 
toto totwR «rfR^ ^RifD'a ^R«4 
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iWr^TSjR, >8 



fms a* 


7 RWfife msm 4 ?? 8 Wf Mt<f fifitf (M- 

fifc%Zl) /” (bb I $'£-$'&) 


- sfu& tffen mazy yfim infirm t*n byfifcw m 

*rffp5 cw0 w<m &mm cm^r fin& ^rmM^ 

cms *rt*rj mus *[fkm*nr ^/t mrm wfi yy&$, 

9m, 9 *vk, sr ujsr /% jtw © 37 )^ *F$m n*rt mus mt 

'^fcwsRi wff&Qzm i 9& *rwf9c® Rwr srsr *rfifis 


/ 
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ja aj a *i ^ 


fasrora ibrjt. 



ft>4S H'S 

“*nfv *r*w vftcufe ^3i mv^tcw, <£& ®<fw w vfw cmvi 
'Srlficv r (Cb g <?<?, W) 

- vif® mm $m $fM> ffjwrifa cms m ^rm fk* 

^ wm cm (Massive Black hole ) I VW *11 Ml $4 <t-zfv<ic<p *fz*l 
Nmcwm^ VW7CV vmr* fojVS (Singularity) wfm fWFs vrfwHv 4 V> 
CTfw wr$t vi vr%i v^m^'3 m vmi / 
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iit>o <£4«IK RuiUlte « 


TO v<3 vai^f^NB ^SflRl TO'G fa ‘faTOfa’ to TO W TOt<t 
fatST TO<J ^CTO 'To ? TO i8oo WRJ ^ CTO* CT 

‘TOR^PRr’ TOTO fa<lTO’ 'g-toa TO<W'i<to TOTO-TO^ 

TO 'STtTO, TOfW* *tfas faTO fa 'St TO-TOW £fTO TOfa ? 

TOc®r ‘i^iK ct TOt-^tto’ <trc* ‘tomn’ 'st %ro 

<mc^> TOffa cTOTTCt ? 


4TO %< 'TOtfs'5 ‘faTOI'o’ to?t ^’T^Tfas ‘^|to 

« ^Wlto’ 'WJW ?t?faTOTO 4 ft TOC* CWC*t i 


0) “ terot fa totos 

tosi 'stto cro ^ ct, tok 
^i<m*ih 6^1, *jfaft « ^ttoi? 

^'aW'af w faf TOTO"! 

TOTOTO TO?. TO TOTOI 

to ? to vi^«<i *rc*ti ^£hm$ 
TOtfaro stfa<WH to^fs 
toton^t r (oo g tr) 

“®rot toto m«rtto 
wt to ^tt i faronro to 

w ^ 5 tot «rttro 'sto 

tor '5tm*t^^t sttfro 
'sto totc'i r («s» g m) 

“*m TO*frc?t toro i ” 
(^ % >) 

“faro Rbiw<i tot fafag 

<I%t^ f («Ur g >«*) 

“cs: top* '53 to 

CTOlfaTO SttotHTO, 


Wnl«T fireh 

(i) toiw* fr*twn?T 
totto 4 TOfaTO ^ 
to toffi wt TOito 
« '5rm »iwtto siro ^Hto 

cTO* TOR c^tos airo faTO 

TOC'S TfsRf '5^ 5 T'S WTOt fag 

^to#s ton ^p*t 'st 

ttot#S W^l (0P?FT ‘TOT- 

^rot Tfjt § *n$*r fato->’) 

isnj« TO*t ‘to- 

^Jttf* TOto ^ 3 TO, TOHTO 
TOtotft TOfaro ot *fl??r to 
OT ?TtTO ^»TOt totoH 
fat's <MC*H R I ^BR TO ^ 
?TCTO, TO 4 TOITO «ft 9 T 

^ft<r 4 1 

'Stiffs TOfetTOfto 
(Thermodynamics) <Tt t 'st , t 
5 tto^TO’ toht 'srto^e sfTO 

ot TOtot ?¥ 
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i” (** ? i) 

“^s'iR [>**£ f^ ^?rt 

<iRw r (% s <^) 

“f%msrt^ ^stpr, MM 

l” (« ? >) 


C«lw W ^T ^sp^sl 'SH^W'O 
IpRPSfR 5 'at^M <J«C'S 

*hnIvo ~sm, i smt%® 
^ ot, w ^1% 

^?T 3G^G5. '»MI W 

R'®^*i <MG^> <T»<H.^=> M°G*ffi 3G?I 

ta c^ *R?jPR w 

faG 1 ^ <MG<1 I *K®1 b'i], ^PJ, 
^ 4 4^° s 4 4ftft& 

Mfe ^G*tf M*f#® 

$,G^ I 

4T>t W'S fwR- 

M cBPlt«H*r £pjM ^#sB! 

ftft& *wpf 

*MG<m^ ^rt*ucsf MM*! 
»ui*iR ^«tnr (^p»t Rwwh, 

TOCT 

’UHt#? ^g*jj w 
(Collision), Ufa g$JC*M 
§H, aRtg ^t 

"fsR ^TT'R 5 Tef^fW 

*J*|J ^GblC’f trM «TP» ^GR <£R?. 
^G^R *n?K ^Gfl fiRR 

w h^iRgh «rt^fl» 

^Rtecsi 

RR>sI'»ig<i «mG>ra ^®i'6G<i f^- 

Rjjj $g*i <k<j 

RG<1 I 

4 ^ h < s , 

^ti|>)^ ^?- 

OTfa*lR^lC<M (ft*5 
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faiiwivs « 
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(«) “c^mt ft ftto tot 
ftm, ^r^rr-t 
to <^nto<t 

gw tot^n ?” 

(^Sb^) 


“^m ^tt»m iD^. (^ 
^srmiwtfta ft wpt ^ 
^rcra^ifi ^fi> ? 4fi> 

£jej«1VH OSrJlto l” (trb 8 b-v5) 


arm f^gf^rs st^s 

’tfto ^ ^mra <i^'fc>i<i ^t*mt 
*p«i to »rc-frnOT* ^ ^csr 
«im* i 

^liivcsw sm*\ ^5 ^ 
*to £f^® femra *ra 

^R/t I ^ 2f^ *R7*T f- 

tot^rai 

fWtofa^ ^ I 

’tiFrrto ^rto’ 

‘*UMlto ^J<J (toTC ’fSR?? 
^tov© 

<pg«il's|vs i£)^> 'o«JM^. 'Q ^Tt‘ B T^ 

ttott I 

(o) histf-o 4?l ^r*n^ Mr. 
Opick Mr. Jan Oort 
ctNvstw to^ra ^<h 
‘Opick Oort cloud’, ^t 
cto^PtC®* b^to 
m («.«• X *.c) mm M 

^Jt^t ^ITH-^ITH *im, 
« ^Pt to ’rf^fi 
wra frfi> ^sr^ 

tilCS %c3 vflPt ’2j^ff^F c t 

<pw bc®i ^rm i 

4^t'fl WI «Sft « 

spjj<rff w$-w* 

*rw<t «*& w to sr^j 

b'gfifW'Q *TWt3Rt C*P& ^iR^Vs 

3JTO I 
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rfs'aih, faiilni'i 'a *RRst*i 


'Scales CT C^H C*lW$ 

»!3j'stMfvs<p R«c*( Kj^fjvs 

(displaced) W 

£l(.^“1 *CRH 


(8) “«jfaft W ^ft*R 

^ sx,9 R J T £M 0 1 '©Ig < 1 £i<pf" <> Fa 
<*TO. W ^3 

r (m ? b-^) 

“^R ^5 'QTRR 

OTOST 

4<js^ ^aRm ^4- 

f («» § «) 

“CTt f*R 

^tSt^T?! l” ('bfc 3 iff) 

■5^t£|cR R WH ? (71^ 

R*1 ^1^ 3$,C<1 RR*^S ’faCSR ^\a 

i£)-^» 9j^5 *J%5 

^ftCSR 3J\$ l” (^oi 3 i-tf) 

■&CT l” (M» 3 ii) 

W *1^1*11 

Sfafav* 'Q RRwl r 

(*W 3 io) 


(8) «prw^ ^ «t^® 

'SIMM* **-«!* 

^ ^jw wim «rr^R 

4^ RteW* *fRs? *imtf « 
mun RR* «T^5t c^ ^ 
Rw i 

mmim ffe- ot *ITO 

vs|C© 

u>fct*u ^us «tm^ 

^c?( <ilc<3 1 »<h<j 
®KR (71 ^ *f*fa 

^R 'fifIMR, ^*1 ^iRsf?. »il« 

I 

$ '3R^m ^R% «}tfc 

'flMUHw ’ s rf s R ^Fsk ^nm 

*r$ R^ RR^ 

'SaH'^J^1(l?J I 

\toffM5. R’pfeR 

‘ p n^n5- ,p f^5, 
Rt®TR-^t3t, ^m, 

ff^-Rfu^ ^cu < Tl'Atc > i 


I 

I 
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^ Svip'a 

*fto® 3^d l” (<W> ? i8) 

“*r w wsrtt 

^t r (vi s «) 

“d$Pn coT^rat sm^ 

^to, CT^f^f filtfaFF «HJ1li2i 

g^^rro 

f“fQd> i£|^® fifUaRS 9 1'o«l'ol 

«rtfw5 ^%t c*Mto, 
ni-^d cgto 

^rf^'Q d*fW^ *iC^ I <J'S^ 

*n% i” (^ % *) 


(<f) “w *p$g ^wPivo 

^5^d I (v* s «) 

“W ^55 %5 

*nto r (b-i s fc) 


^ Rto «m% 
'ai'ic^ ^i?id *$\--*m 
3PT to I *Sr «J#dRt 'O’fdS 

to fccfr to ^m*fd 

^MT? ’ST® CUd ww i 

^m^®i ^d tofe i 

>iwi^4 

tost *|to w Vl^dOl *£d 

g^rra tow 

’(too ^d I ft*Td<I 

■SKMT wto ^ «R«^RJ 
^r^ra fto *itd, ■m <^ih 

^d 4\a]^ ^[STR ^n« 

grm<j ^jmra fr-fo i 


((f) £f^$ ^^td^ 

^5-^s va ^cg 

*tto ^?rm ^dd ^sth-^tstR 


^d Jivua^ *nn 

R > c e ilf*u>h ^5 ci>% <pw 'f- 
«Nd -ajpf ^<id i wfd *f^- 
»pd, ’fif^Rj c®ic^ 


i'b) “JPR ^T*t to< ('b) «jfa% tofod Pd 

r (^ i b) « ^d>'^ ^rm «iR5id 

"TO *rdtdd TaitW sm “* ^ 

*c^wWor>.»i 

^ ^ ^ t£R° 'jJ-^cos J gFM‘il 'S’fd «W 

“<p^ Pr w-i *tto ^®d ^d ^<t(H 


■STo '^d l” (^o s v) 
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“(3$f*R k^f ^r, 
Pftk 5 * TOR OT 
TO?f 3i*f *RR <^Rc<1 |” ((hfsos) 


(S) “R*R c®mk% 

k~2T5 tot Rlto l” (Vi 5 i) 


“to. ^ tot 

kfR l” (W ? V) 


to*h <mi to* r (% * j») 


“r*r 


tSR ^lc*ll 

l” (S't S V) 


‘R*R »TRZI kF*^«l(.<i 

t *rf$W l” (Vi o *) 


^JRR ^TTO ^5tt*t ^5$ 

to <jto r 4 «fRi®r «, wi 
^k% ^TO*t to to^R 

« TOR RPR RJR ijft P ftR 

RC<1 I 


(S) 'jkt% 'G*R to^a 

kto tot «fn-to 
^M^W»M ^s to OT To 
frsf ^JRR, Rt ^<kH to 
4*Rk* TOR ^t to 
TO RTO RRPT 

>1VK4R ^TO5 ^ttPTO 5 

'jftft 'Jtfc pftTO TO 2RR 

<P<K.<1, RR 'SRJ CRR 

^TOTt Rt Pf*IR TOTCR 
05mk%TOTO l 

m<lfto Rk ‘TOffo 
Ri*i#k rur w’ kRt *ro 
RMffk t^tfcrc ’kPR’ 

gto Ptftt RMT# 

RRR «?F TO RR, 'a I TOT 

towh ^f, ^g « ^PT^n 

iWW 'AlPR '3R^KR ^rR 
fRt*R R^t'a 'TRR Rt, 
ton'tto Rt*R **?% 

''i>l'Ssc<l 'TO? RRH>o'©|t<i kk® 
R’V'W CTO ^R^J^ TO to 5 '® 
^5fiR 'oh»(h 'SRgR 
«ttTOI TO 'TOT’tk^ R°to 
'TO? Rt^R (STOP 
Rt'RR «fl?R Rt*R Rto I 
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“cs^m csunffat* (fwnw) 

fim ^ fa ^rffam m ?” (*<* ? «8) 

$39 35® *nw ‘wtft i 

*p59R sfm ^S?I9 ?m ‘^vaiH’ 4 $ *jfa% ^fsm 

CT *TmR-W«^ «fa?I ^rro, fasiH 'S^lfi^ 

^5S|J 'Q Rc*J 5^<1^ 0*13, ^lk<^ «r*Jt^5 <K3 i^h'OJ'oR 

«IR» ^ filths m I ^ faW5’ ^IfatEM ^T 
^s fb^ w 9^> ^nr TO i 

“>T5J 9RM^, tsNJt ^*Pf3, faffi* <HR WlJSlf f (><* 8 b-i) 

“^mifji ^t% to ^ ^tpwj r (io ? ^8) 

“4$ firsrt«t ct ^f^^rsT f (o> ? ^o) 
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‘fasimiw* tohj 

“^ifaR¥ Wrfr ri% 3 tR*tffw rm ^rs, tRmtR 

**C«1 Rft'f'fiS 'S Ri^iR |” (ff8 § 8^j) 

“rrr «m r**tcr stRf^ ^ift w *i4^>ihi ^f- 

R%R WI <#rfRR ^?R ^<pNt ^Pl«Hl*l l” 

((Mj ? 8 -<5}) 

“CR$ ftR RftR *f®t3R TO W *1^® 

^fro rIR *r*tRR to i” (ioi s 8 -<t) 

“R*R ^sRRRt ftM 3^R 'Q RRR 2ffR*fRRRR 
RfRR 4R?, 'SRR R<I% f (b-8 8 >-*) 

“'aflRl't R*R 3$R, <£Rf*( R^R. R*R ftfa^oRR 

^R, R*R R^g ^R® 3$Rt Rl$CT r Or* S i-v») 

“R*R RW R1%J ^rt froffaR ^R, R*R ^RtR ^R 

4R?. R*R *l«fovMI SfHlPl^s 'O ftpNt |” («H ° V-io) 

“3jtf *m tR~TO ^R, R«R RTOl *lfef ^RRf *if^R, <1TO 

Rjg^tR R*R SRRtR RRt ^R l” (b-i ? i-o) 

“<7ft tRR T sRPt*t ^mR#T5 ^R fiRTOtlR 4R* ^RR 
5j*R, CR$ fRR fR9fTTJjft%RR RRRt t#fe?|Kfc»l «R3 

rt<r*iiw *rrc* r (« * *->*) 

“R*R f^a ^tRt Rl%R ^ ^ ^Rt *rf^R OTJIMr I 
R*R « ^gtR 4R3) R?fl ^r I CRtfRR RRR Rf^RR ^Rr 
RRTltRlR XR C*Nflr ?” (H<t ? vb-H) 

“RRR fR??TR T£*RR CR'SRt R^R - 4R fi> RtR ^RR, 
RTORMt RR5 $<f*Wl ^R 4R°v 4R^ *JR»R ^RT 
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fcaWC'S? •TCifa i5»3» 

*fl^R I R 5 * ?§R (4R* ^Wf R^K 

Rf^fs (f^j-R?^) *iRr r ('bis o io -i'b) 

R??TR C^QUt 3$R, WT TfRtR*lR* Tsm% 

^rr ^sRRt «n^i*)ii'6^i ^ ^RfR >i<?w ^rn 

*tRr i ^hr Rwr ^?pr ot'qth ^$r ^rr $m 
i^iwh ^n '®i<pft(.'o «jiRr r (os> % 'bbr) 

*t«R R??tt*fTR ^pRr, ^fR 5 Rspntf ^*pRr 

*Ri^f (faSR) Rr??n*flR r (««* % '!>- e o 

“^Mlcal ^»W Rfaf FRitim tok® 

c^R Rsh *llftR«il i” (obr 8 ie) 

“R$R^ t^l «T8J^ ^pRr, <7$f*R 

C*R $^RI *{RfR® Rtaf 4^ TOt ^T ^PR i" 

(*\Jfe 8 8^) 

'5TT s Rn ^C®T < Jc 4^ ^iRifl ^>aih (RfR 5 'WH® ^5 C*fRR R, 
RANI'S Rf V^JfiRTI ^R^tR^, i4<T ^fl’RR *|^® <3 ifl<l ^R 3 R t> R^ 

Rt m*\ rj*r cs t *jrr ^«rt <rrp ^5trf5 

(RtS) ’R^ C4H 'SaH ^tT*R Rt I 4 ^TRITR jRR ^atRR 4<P»)h 

'i #RS R^ «tR*TR?P R^R l RR ^fWS R¥t^ Rrr 

Rw RfR 5 <p-sj°»it <pw 5'o> RrtRRs’ rt R^ffiRn’ RR rR^i 
•S tSfr 4|R Rj^lR’ ’STfRTR RRRR Rim R^ R^ wr wri 

^RT «JR^, C*R SaR^R ^TSJTSt ^ ^RTR^’ >Rp|U R^Rl^RS 
^5flR^s WR-Rtolw* fipmfa *ftRt RRo *Rf«HRR WTRRj 
^RT'Q ^Rr- ^ ’TtR 4^ 0 v <7$ ^ 'SR^t C«JR5 ^ 

<=i 1 C^»<1 Rftra ^«JRg^ C5tT--3Tt*Rf ^R ^sT-^fR^ *tRl? #R 
•iRbHHl ntR I 

R^rrf&RS 'SfHf'Q Rhhl ?Rt? RR ] ^«Tf ^rR, 

^TTSR 'aiHl^lH wR ^RfRR? ^«1J ^TR <R-<R «MHft CT, 

Wt^5 ^TR, RR R^P-R^p ^fRI^lR -?ftR, R«R RR 
^StOTt WtRR RS-R5 WRtR RR R^-RP ^StRRfft ! R*rR ^R 
R^5 C’tRR ^RRf'Q R*1 RR •IWI^'oIW R^-R^ R^ vaiHRvo 
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^OO^TSIH, 


Rfat WW TitUS ^ TOOSrt Rlgwtfl ^ ftr^ R vatMlxva TOR 
TOCTO RtRR ^TO RC3 4 CTOstR SrlsTO* fTO ^fTO RC6? 

to* $ ctosIr eri^yiwn fro 5 ^ ?ce?, to toos^ cTO'Sh 

ctwiw wr rcr3 rcr, ?Wa RrjH5<i sf^a ^r^t toti^i WjTO; 
ctot% i toc*u #rrj rto <Sf rto r tafa R*fa 

TO Rft R®*T R3R RRtfa CRTO R 3R, TOtR *$«TO’ <#5 'G 

fatalt-M ^WHI «MM»IM aRtWa fk?ra TOf ^RTORR 
fiTO-feTO TO ‘faill»lltt©H TOR v f^#’ R 3 *^ TOR RRUs'Q 

crto ri i 4*rn?r *i^5<2h torrr totot rr^» to, 

TO5. ‘TOR’ R ‘TOTO’ RR TO lR¥ *^’ Wt TO R R W%R 
r>cR to*i TO TO R, cro§ a|^® RtTO TOt^i fWt 

cr*i% i 

TOR RRRft &SF toU ‘fRRTOo’ Rf^ito 

*Hb^ 4N34TO RNMICR ^ CPRrm Wtt l 

TOTO ^RTOR <WR4 RlMlM^ TOR TOTR 3 sR- 
WHfc-ra ®vjVlfi>vo TORI ^RRTfTR TOTOTO S^t TO iTOIRfc R 

tor^tto pr ^rst ^g tor wro ^r fro *nfi, r 

a(f^TP58t TOTCRRR TO TOTO, *Rit^ « 'oUH^I TORR 
TOW RTO TO* #Rt «|Sr « ifibMW TOWt RTO I 

R®R*TOt^ TO CTO TOfft IrRRCTO RSR to* TOfa R ^ift 
TO' 3 *HMR?«f® ^«Jr 'SftRtW WftRR TOR TO 

fRW TOJ# TO* ^TOfRs ftTO TOR RRR ajTO 

TORf^ R RfrofsiR fog RR CTO fTO CTO 4TO 4 

f%TO TOTOTO 4fTO CTO R^ I Rtfrt^ TOTCTO 4 aJTO RRR 
RTO iRtffa ! 

RwWW R TOTOTO TOT fTOf^ RTTO TOHt TOtCTO TO 
CTOR CRTOT t^TO, fR® g’4Rl^ R1TO® R 

tRpfjT R TOa ^ ‘f^iw’ atRt*t toc^?, TO rcurIU 
TOR TOtTO TOro TOTOTO TO^ i R^ 

RTO CR&nsfntefM CT TOR TOITO (RR 4RT ^RfRJTO 
TOR ^5t R|%?1 t^fe? I CRRS- 
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(**) ‘fanffl®’ *T ^ftft ^t% Rbltim ®RJ 'jrtt 

i 

(«0 & *R*wtf®<i ®hj ^ ^f^? ® f®® 5 ®? ^ i 

(’t) SfE® C»lf*M < Tt^I®- ,p f3® ^Tt-<llPlC« 

*i*f1®ft®^* l 

( , «I) CTf^T *lg* - fgPt^BTt TO* ®EI 

*rt*w^n®t-*ii«w *® ^c?r-f|fl»ar.*ii»nc® «rtro* i 

(®) fat stf®*tMt^<I fagpf TO^H >l'*W<l 'oWMl»IJ ^ <?lfik 
(*j*^t) ftg-t®g to* i 

(^) toto*! w «w ^a*ra ^r°s«tj s&fi (*rm *&) 
® to^tie® ^ftft gmt-gt^r *i^ct i 

(^) sfttg ® ^rt’iEi *tf®® wmi 4* *nft faffr ^c* 
^-®m fa* 1 

(w) toto*i *n^u *jm c«iw <jjt^s cg*rt ot*i* to 
^pj^^i^j® ^c* w •t?r*ra ^i^< «ro?ww ^ 1 

(*t) ^ 4*?. 4*sft® ^cs *rc*ri* *t*rc* $®c* *8°f\st\$ 

3,c<i 1 

(«*) ^g, ^35 , 'Q toj ftPwi *pt g^t® crct, 
sflspHm *ffa® *C* OTrt, ®C* f^wfu il!^<I C&N 
fap'tfa® nix ®g ®ifa* «fm* 1 fa* fat^t totc® *mrc* *t 1 

(5) * 1 ® fa?n* fas5 toto to* faimt® 

torts to* $** *ftTO? *i4® ^ «te® *t*n* « faitfe 

to* 4<i t®®wt* *Mfa% c*fas 1 

(fc) ftstfl* fa^ TO*f vaiMI^I ft* *RftTOH w TOT^PH 

®?TO®* («nt*tl#*) ntf® to* wh *tfa* ctotc* 1 

(®) fa?n? £ «<w&? ^K>r 5 n4® *ro® «nro* 
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(u) toR tofr Iwrfs «<f ^c?f ^W'oiw *R*m 
wr *r fiv§)*MU 'rrr ftsto ^*r to «n>® rrr ^ffc ^rt 

3.(R I 

(•r) rr tom "t^m riw rtr to ^nroirfe 
#1to sr mto rkr mK Rbiwo tore *tw? to w^ fa* 
<tofa® ^n^R i 

0») toros* <rct %r to ^sm to 

’SRto to to^h ^3 toR? *?nwi <w, c*KR*rtto ?*rr 
^Rre strr pt ^*rr <5fa%o ^mt 
<K«to RtR I 

^f^s Rto> '©tto ‘tow's’-? ■'I'shi to^s ^r 

toiw ^mt RwbHin rrf® Rtf? i 

'S*fc? ?Ffa 'i|M|V|^s<| f^SPTt Mfi?R tostR* fiMMi ?RF5 

crtr ~<#»hr RtoRR c?, faro® ^3 ?r to 

*WfflvW>l C? faf?RRt « tffpf Rt*R W ^E? *TC® f?*to? TT$ 
R^R ^j^l ^C'a RKR ^aR R? PT*llc*1 ^t4?R ?£? I ifl 

^\*m Pwica ctot?R rtto ^T*rat ?toR totPR 

'©C 5 llC < T lv 3 W(. e llC'S 4TR J J(e^'o|c«1 R<|Tg«1ImI ^t? Cto | TBfc® 

cto toto toRtv©’ ism rsrr c?f*t ^t *ro?i ^iwto 

mu$ mi m ?to spf® -mm 'snmto ^iwt *ipr i 

R'mMs 

toR ^R 4 RW ^rtf^s R?5R sR5R £Rfe 'G R3R|f% 

<mra *t? ^rRtPf? 4 #?ro $r ‘toft’ rsrj *wpt wr 

RRRSIRt ^ WlM RR? W *jfa RRR ^R^R? 

*wc*. ?t RR?t toRTs®? rr rsutpi 'rimimi ?spfa i tow 

^B|C5 *|faft *fT?JR? 'SRI S5fl*ft^5 af<R^5§ brf& ^JR^R (R <RR 

<0=1 "ST® fiR'T’f I CTSRS 

(i) c j il^'Br*1c^)?i ^4’ PI wH ^RR ^(.«i 

RtoffetR m ‘<to’ ^r^I'3 ^r i 
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RmlVIDM *0$ 


(O ctosrTO<J tow TO?, tow RPllH-GaPHH cto-^5 


an?j*[ « *twr<te w^ltt* i ^ijto TO to fawlftfiJra <iJlc*u 
TO)»j( ^t *fN?T*l^'S ^rf*T ’jRft ^[C& *lto ^ '©I^G ff 1'G ^ito 

t to# to, sfcs totw to^hR* wto 

fiwNw* *rto fiff^tort to ^tsjsJ ^^f&w 5 

to 'S’Jf ^>w fro, 9 ff3F5-‘ ! ltoW ^W *^t-TO?I *ltoo <HC<J, 

^JVSM tol^s TO*T f%^ CTO f^W, £f^$ ^fTOW^ 

TO, TO, TOTO *fl??lTO **f to, wtTO-to y rt 5 tCTO tor TOTO 
fawlftto 'QTO TO ^-vstTO <j><iw I <}f$ito t>^to 

frofc ^ra tot fcfto to ctot topto cuw fto, wro 

TO FJJ-^ 'Q ^©ITOTO ^TOTt TO '§-‘ ? [C& ctotf© TOW^ft l 

ww toiw ^ro to i to® cto to to TOt to- 


$to nq sn^TO 


H toro to ftfto TO TO l 


(o) *(f3|ft to to tofts’ TO TOTO to 

Toco's v3TO to® *fl?ro to ^(faft to ^ #toto towcro 
TO wft TOT fb-sjRrtH-sJ TO ^tto CWTOTOtoto 
*£TO^T TOtUs *3f, ^ « TO^t TO ^t TOT*t TO% 
C®TO WTOt to® TO^Tt l 


(8) torn wt®t’ torows tow to Irototo ctosro 
^to ^5<s ^n-^tfsi « to® fto^ tow<i TOt<f fro ^irora 

TO Wl TO^TO To CTO 5 fro TO I TO TO sfS® ®tWt 

#rora ajro toTO*r ttotot® to to, toa ^ to-to, 

tot-TO to To CTO TO, ^ ®TTOTO TOTt 

to ^-to *t# to ctoc® to i ifrunui fcfw$«i 

TO 'Q SftTO ^5#^'Q TO CTO® TO I TO TOlW ^33 

torn cto to to *rw<t tot #toto to ^rara ^c’t? ^tnto 

to^s to i ^ro ^ropf c®ro ^5 «rai?ra c^h ^ 

to to, ■m f^!W tow i 

0) ‘STO-CTOra’ TOW CTO #H-TO TO5 TOt^TTO ^fto 

w tot c*tfBt (tost’f®-^ ^tow to i ^ Inr^-crora’ 

(massive black hole) TOFTO tow <w c^cai cto 


www.amarboi.org 



373 # 43 3t3# ftior w 3t*a ^C3 ‘ajw c^h’ cstos 

Sft3*f 3=3F5 3m3 ^sTf 3^# 43®v 4013 3T3^133t f3*f#3 ^5 
3l3J I 4^ 3K*l3 ^ 3f<fo ^T3l3^ C3W f®jj 33013 *3?% 
31 f^ ^1% ^01 l 33=4, 3^ $331^3 33*3 

t^st 33$M C30F HHyvs ^0® 3t3J 301 i ‘ITH c^tora’ ^38 %1 
C35ig^ft ^>I(.m j i<p°i ^>13 ^k.43 ^sjjois 3tol 3 d 3^ f^j 
33j^cij3 f#53 f^oi TO31 3501 43 horizon event-3 t>l3ftc3> 
W$ 3J3 i 333 # 3301 horizon event-4 3t 3Nt 314 

301 Fm ^lf«0$3 rt°*$ 130313 3t33 3^3 fb<lROT3 =SRJ 
3TT3J cftflS #301 3TC3 I 3#lRf3®l3 *5113* C^TOT3’ ^Tsfrit 
333J 4rttX\ ^tvrfl^ 3530® 31 « 333# 313# 8113105 ^33133 I 
4£3 3t3«n 353^ CT 333^5? 3^35 SfFS 33t30T3 3t3TC3 3#>T3 
•^hlf^-^5 'STtKOf *tf3 e t'® 3PC3 43 5 fi> f#j£® (Singularity) 
^f%C3 3t3^ I 

‘IJT3S csfr' vftfe ^3«m3 f3S3t3ri5 3*3fite 43t333 #33 
£T#f3 \s3^ t^tr ^[Mt3® l#301 OP*tO® 3tC3 43^t sm 
3T®t013 3f^-^333 301 3105 431 <7$ 333^3 3353 

331^0113 %35 ^ 3t05, 3313 '3F$ 3333 3353 tftft 3T<413 
3#f3® ^05, 3<f 3t t335^rtf ^5133513 ^31 4=31301 ftfaoi 

3105 43® 43t %5-Ofk^ 4=31301 #301 OP3^, 31 43* 

##1t3J 35?l3f#® ^53?353 <33# 35<TC3 f33l3 31^3 # I5fc3 

03^3 l33f!3 353C® 3* 301 I 

('b) *$01 !##> R«b|W 3 351C^ ^#3fF5 m3 « 3^313 
3W®13 ^3 3l3Mti ‘43 s tf33 5 ’ 3^43 3I3 JU 3(33> 3*#’ #333 
4lfa w «f® 3S3 3«f3lOT 31333?5%3 3*f0l ^t3 W5 1 ^ 
33if350® 3<3< 3^3 3^33=43^^33 3f33l333 (4^, %W, 
33tt( « ^3t3^) 3°^%3 ^3T-3tf3^5 33t«fiN ^Ot 

3^31 f3^« ^01 3tW I WI #3333 C3C3 33C3 #3, 
^f%3 « Sft%f333 f®3f30t3 ^3J «3<f33 WI #301 3R3 I 


www.amarboi.org 


faille l ±0(t 


sm «oo torn WWlwtf *jftU§ ‘NGC 664’ 
OTTf#? ^CMJ ^U» H^WW OTWf?? 5 OT< « WCr? 

Tr^Epsw M??mT?c*m otcs i 

(<*) ‘’Ijmi^cm? *mr 9 tto 4 ?w ?to am ?t 

cto®? 5 ^ *W5PRr TOT aw? 'RfR? ^CMT 4M 5 >s?R?5? W?OTI?> 
<U<i^l I am ?t CTt? SRp® «m ??° CTt? SRI'S 

<??m tOTJ MIH? 5 tr^w «tR>cii ‘MC'S 'Q il'ahRn ?1? i 

OTmr v ^%vs ?jot OT ?m i wotj to? to*i? 

ams wmtre $w «j1to?m ?iOTfte ?? i wi ’tjHt#?f? 
TTR?to ^ott? TO, am ?t $*rarc^? c?r w? ?^n? 
<ot w i inw c^ra’ ipmm <u<mifi> w?^ c?Rt wtot i 

’plft COT *OT*I C"*PT 0>toK to 4 MOT? TROT Sifto 
‘^JTCto’ ’iJMlUCMM ‘ I TOT^ c f ?5C? C*T*ft COT c?, ams MtW? 

OTftto C? JRS*I TO? *ff??t? W??r OTC5, 4C<i? **RTftOT? «fTt- 

?tRm arm 4^ ot? *rto / cots ?t w? cot w?^ c?f»t 

Jps OTt® F§fOT> MM*IH I ? 5 'o C? am® Tf»-SR ^s|.R 5 ^sfl 

?mt?m ? 

^®C? 4?>fi> fto TO%? C? OTTf^hm? ‘W$J<1>4’ ?C®m ?»1OT ^s» 

mtto ot OTc*P 3 tot tot? %®? OTrt# ?t tofto 
srfto OTft# OT Rftslt *m? OT ?m *Tt l ’BTOT 

WOT afl$ torn TO? Tpg^ s^r ^ OT to ^*|<Tt*f<j \<\<^\ 
^R5 to <OT <??* c?to? 5 t? (rn^rt (wR-^-mtRm ct?^) 
cot Tj^toto ot? *?to?? *rf^’ to^r ot ?^r ?^r 

TO? sjffc ?*C? <OT I CT ?Tt Cto, OTTT#CW? ’OT’fto w 

tofa ?mto to? ?r?^m ?«far®te ^?srto 

^?m Trm sot w ? 4 m ^?t OTj 4^ ^to ?rot ^?-t^ 1 

O) trst ‘otr#’ am® OTc? ^ot? wot ’tto toftw 

Tf^to OT ^JmtOT WoMft'T ?ntoOT ?TOT COT 
MTT^IWS? W??T Rt*R ?to ‘arm OT^’ (Singularity-C?) 
*tOT - c? ?i?w ^Rj'BfWtto Rot wwc*t ?to ot wc? w 
TO-T rwt mm?sOT ?ft cot c?f"f tor m^pr %ot 
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T3TR, foihte 'Q *14*1*! 

ft^f® *n® tog* i <?rom $®j <mifiJ ct x | j *tj ^ 
w*fc® 3 i f&s ®nm *^??prt*R *ito 4 <i ftto tos - ®t 
to tot ctonmtfg m i 

tottoH <toiw tocto vsjto arm ioo *UMito 
tom toeto i < iw^ e f^s to ^prtft arf®1r> 
»UMhSlcvo ^ firm ^0,000 to ^tom ms i *toHJW 
top visifiwtoMu to nrmrr# *ms to cto to to 

-^i* toii> ?rto (firm *o,ooo <tot>) *ws 

TO to ^sto<j sm tonm to* toto to mrto 
c<m«i$ ^s tos i toi^TOm tom to to msm -m 
to W14«I firm (to -ail^T I 4TOT TOTO S 5 ® tot® &5V5 to 

TOtottos <mmm ®rcro to mtto <ro ®tc® ftto® to* ^ 
tos tow ^rt*mrs to toto <?r©nm to to csfc to «ro 
(mt totto"^ 51 '^ tocs) i 

4*r to* tow ^ £fm *o,ooo wto to *fm c m# 

f*to oitoH? ®n$m b'gfif^ to^ m csfc to 
tow<i to* shc® m&, ®*m to®* («ijwr#a) tomm 

^iw to, ^w* fim « ^m\ ^w* b^to 

sroMto* tow ^ft to <*rmn Qfa*H-Gafa*H firsts, *jto^ « 
*rm ^5 to^om to^tsi to tto® to fto$ « toj?*R®tw 
^wrr-totft l%ro* to* *rmmm to w to i to to tos^ 
*m~‘ 5 Tt?ra to c^rc^ mm i torrto to m®$ mrro «ro 
4 <r mm to®! cto fir^$ mtqrn m*rnw am mrroa ®®^ to?® 
«ro i to «tjHi4jta sm mt t^ror ®?f «<w ^mfer 

to ^ ^I'oj'aiw TOl firm <tC? *o,ooo TO -H4W^ 

(to (^im^^TO 5 ) ^m ctot ’tjHtto ^m^rtto 

to cro i totor 'Ttoi, «m, 

fi|*l^, ->1* TO 55 ! R 1 ?* TO^TO-TO^^tC?!^ TO ^Jt^ ^Tsto 

mtRro ftor ^*f-f^*f *c^ v rf? c t® to i 
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fotiMt'sn ^.o'l 



fans 8 

I 

3#^ JfM ^Z?R « tfjR r (\r<t $ iS) 

- Big Bang-n mjoi *mr0t 5 ^ ^ &pwh m^rv 

Minis *if& srifys rini&pi *i$fF5 ^ vwm mttyn 

frjps 4 ?? wpBTsfa *rwr <?fa <v 13m firf^ szs / 

famm wfr mzE$ w*r&ozmr5 ^ fimw feva ftm / 
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*0br^4«lM, 'S *IWI 



fttSS : 0 <? 

wmr^. csmfiftfR w jjw ®t 7*7 /%s# 

^7#S 37777 s^? 3^5777? (^737777 <^7«77?7 57/%7s (^0®V9},) 

- <R% *hmi4D o c*mpm ^w^tfusa $ 1 ® *tfeus 

warn m<u *im cstm-fia wzrmi ygfcva zfs 

«ttw 1 4ma ^ *rftni •vfpps frfFs c*ffc% *tu ^ Big 

Bang finim Rwi<h vfitei wv?w« ic< ^/t ^ars 1 

W7f vf$ < e 7 t^s <k<7c^*V Where are we going ? 
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faylVll'SS ^gt?T ^o5» 



“vnfir *w q9cu vr^vi ©37777 vifiaii 

vrftnrt c^m 43? vppfj vm /” (tr> s s <t ,m) 

- ?/<?£« £>/<p/vs dj«p/J <y /o» flJFlT 0 t, *fU$ £fffl $ 0,000 

(^5 ip?3f ^ ?77f S TSFtfmH W^TSm 5R73777 *# ©ff? 

TTTft? / «//$■ ?7u ?7^ ®v5$ S75W 57F7 077f^ <^7© 3E7 777ft? / 4®7ftf 43* W 
5735*7 ^tiruri cs^-fu? wi'Slu 43 * 1 / 3 /^ fajvs 373 ? / 
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*io fafllVl'S « 


m sfl® ^)HMN to 5 4to 'm'STTt ’tTHt# 
5 51 ® 4MH '4M$M ^ffam 4m?. to 
*TCm 4T7RJ '*l'oJ^W ^TT$ 9|t^s (’tlt^TT# *lffb® ^ 

wys R*v® ctor *rfa) ot ^mw cromm #wra 

^1^8 S$m ^(.^ S&H 'Q ^>l(.<P'§^ 'a||i£j>aj(.*i f^j-I^» 5 | 

<s*rmRi> w <iww w ^ totsm *rtft vSbbtPi^ ^ f - 

^ ^mttrmFm ?mm, £ to ^ifcn (ii'Qffvr 

sfT^m I 4*R ft <7f*fc® *ttw ^RBT ^tto 

I to'G ^C'oNI *mwt tor "STT® wtaertffS* to> 

^ to « firttopr *rto *a?to ?m*\ -sn^ tom *pr 
ft^vow to^ ^cs to i TO^f #ih ^ to i 

^rtto ^s?rm ?r® tor totr toito^ ^ntom 
tocsh i ®>mt srrn fiff®fi> TOtto m>«3$ ^7r*!j 

toftl-tott* tum 5 cTOm’ (massive black hole) »i«wH *Tt® 
<pwc^*i I (7T®Rf 'WlTSf’fs ’Hmimm't <ks toft> 

®TR^ Cb^mt to ^tTO I tostot <Wt*H 4TO »£WB1$ 

^rm mt tott TO-TOm to to-w to-to ?rmm 

wr i 

<ra me®? firm tonm TOrtor^ to 1 * ctom tot to® 

srtTO^m ®*m «Sr qmif&w TOtoto to w ^ftof& TO*rt 

TO«tto<M« aim cro «m ’UMiltoo 
^ffc to i art cro w TO to 4 *to <ro cto tors 

®nftf® mt *ro£f ? nM#^ firm ^ ^o,ooo c^tf& c^m 

’rf^rnm c^m^mrr ^ ^rt*m fiitom 

(^m^^i-c®) (Tftett® ’mm i *irmn# 

^ ^Jt*m £R^ TO 'Q f^-^ ^TH 7^^ 

•aim C5pr’ ^m ^rmt# ^r tobcs wms « 

^rr»5mf ^mm ^r® *c§tc«’ snm*r 

WTf^® ^TStRt C’tf&r *HMI^lt4 4ft ^pfj 

my* Rp^c® ^?ta to i ct tof& m 
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faillVUWI 3 W!?T 



far? mi 

“of/for farms &vfaw *ttfar fvvtfvs sm 4vh farms s$cv 
sfasv e fafsvi" ( <ta s 8<b) 

- vmtiftv wsmv vs Black hole 4<rr vjm0tv wra snrev 
*m*fV ffifas vcv jtyl+hr Black hole-4 ®*t fav 4Vt *Wt vwsvzs sfss 

stlev mrvisvv wa vtiyv 4s fates wfav fav i fafanr shj c*ivvcv 
vkv v&m strv smvj svt 4vt 4<r msjsitv sm w srvsvyzw 
tfs&f i wpsafit gfnr fs e c# csfarr 1 *® *tfasMt f vt w*kv ws 
cssvt fa&sr vnr vm vrws snr mvi ‘sty’ vfa$ yfv vfa gft « 
stfs*ft*rv s , %fv 'ptvtfvfa %f*t *rfar, tfvt o$& i 
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r©rr rcr^ RiRffc® ^r fen<rc c m ^rpt rir ^rs 
'suffli ai^r ws rrpt i rrr rjrbT r^rIT? ^wior ct 
tom rR'q rkrimr w w rrr, ^rrri^. i 

rripr uRto ^Rm ^tRR® rRa R^nt r«ro § 
rtr#^ r#brr cRto ri-rt 4«nm ^nwt'M «n« 

toMR RRR RR^ 4R. «fwus'3 4R^ RR «MJKV4 RRJR I 
WSTR toaR RaJ-R®]^ 4 RR vB^REh Rm «H<H *I»IIMkI Rjp® 

rrr R*r 1 

‘R»iii>iivo* r tomR wt^rr^rra ^ft® 

RRRto» ri rj RRm^m rhr Rtor R«9 |wh cR'tfR ^R<^?r 
toflllfa PilPlR'olM RRR® CRR R<fRJ (RRR R^ R, rr ^5TI 

<m<ij$ rir^rr 4to rrti to mm i rr ^pit - 

%3R RSRF ^t£fs^ RSife 'B^vitlUso 

t&m rrr ftto cRtm 4Rfi> rs# toR ^Rtto Rrfto 

RTRtRI RTR#<I «\o»IH ^<JRM<f Rtto RMHUl cR*t *WMHl»lil 

RmR rrr Rft toR Rt fcciiM RRm <m3t rrr ! rtor 

Rt<rft - 4 RtRm RRJ 4R mf$R Safa mRm gt| 

‘^Urtfa’ tost sjRtto, cr^ to r^tr’ cR*t 

WR ^flRpm Rmto<J WR ^R“ toR R^R toR WR to 
RRRJ 'SaRRRtJ >R<R|* 4MW WITCH RR'S RRf^RR 43 

3rr ^tR^f rr 3 mR*r R^t mto rcr? 

toco^ ^TTCR fR^t R^3 R5j R3^t3 R3R RR R3t3 WR^ 4^ 
RRt^R ^5R RPlf| PR, ®R-fWw R5 R5 f*tto® 43S> ^ 
f*tfRR Rfe 3< TCRT3 CR«TR stf-to RR to 4R ^RtRSKR 
RftRR RR ^51^ *1RPR RtR^S Rto R R^ I 

'SRR R2fR ^RRtPR’ RR5TR RitelW^’ RPR CRR 
RRfPR RR5 RRR #RRTI *^?PR RRRR 

‘RHrfto rr^R^r rR’ ‘RtRlk rrr (tom rr’ 
^jp ^RftRto rR^r Rrfat cR*t wr rr rr ^ 

(effB RRR Rtot ^tOTt WH?R) I CRRTt ^P ^ R*to OT 
CRR ^^sf& RJW$ RtRP CRR Rf’fRR? R°R R5s R^R<t 
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WI ‘tR'RlM’ RR*R 'fllHI>|V6 RR-RR Rfii^fiJva RCR 

RRRf*f® R£R t RfRI CR^fR RRif^Ua^ RR5R 'rMr' 8 R>atR R>CR Rt I 
CW ‘aRjapr’ ^mt^5 Rt ‘^RCR^R’ ^ ^ft RR?R RUa RttR 
R^5J t%¥ 'Q RRhR *R?RSft$S R£R Rt RR?, R'QRtR RSRt'G RR, 

t ^Ra « W CRtR RttR I 1 atRCR ^RStfCRR R^RT CRR CR 
fRRS'S R^CR^? 5^ %RCR ^RSTtCRR Rt%t CRH R^-TO 
RTa RftR RT I "RtR CR WRT^ fRSRR fRRCT RCR^3 ‘<$RRMCR>’ RffaJ 
STRIPS RRtR WI RRfRf^fR TjR-^RR3 RJ1RT#OTR ‘RTR^RtRR 
rM’ RR? Rg 'St’K^R StfR R1^ Rt C*tR %5TfRfR R7Ht#RR g^5 
Rf% Rt3 R'QRt RR? CR$ RtRR RRR RWlbC-M RtRJER RRSf RjKT# 
RtR ^RTR CR#tR RRtRR RW RW ^RJ ^rfRSFtR RRF® RR< 
I 

» 

S'S’ ^fU RR#>R CR CRtR t£)<pfT5<i RtRRR TRRTRTo ^SR® ^C«H 
'RtRTCRR fRf ^RR ^RtR^ RRt*[ Rt ^SRR^R RtRt <Wa Rt$ 
RC^o RftR I ^oT C5 "jf^tR Rt^R$R fR# RC^s RfCR, RJtRR 
R^RtRR RH RCR RI^J^p-RR'a fRR^S R£R RfR RSRfR R^5 'S\!pC'a 
RltR, *[f«TRt RR £«f-R^ RC$ Rt£R I RtRtR Rlaia* R'SRtR «pc® 1 
<p?M|va|va stcRId^Icr '§-«tR RF$ RtCR, RtfRffa ^R CRU5 

RttR I R^ai, RR RR® $R£fR RR>-RR» fcCRCR *R?R «tl$ ^3RtR 
R^fRER RRP^CRI «JRl-RtfRR CRCR RfR'J'f RCR CRffa RtCR | fRSt 
’RTRfR^R CRtR* *jRR§f ^fRRR Rt R^R R^R ^TRJjTa RCR f RR% 
R'GRtR ^*U RRtfStRt CRRt CRC*a RtCR (■'jfw RR?R R'GRtR ^ R# 
CRRR R^R, iflR RR CRRtR R?}^ Sci Rt) I b^j 'G ^R *R?R R^a 
RHR I ^rRRR R^% RRR RItRR CRtR 5 RjRR’aR fR»{?.RRt R%R 
R^5 Rt^R, RlR >SfRJ RRR CR a|'**q^]«l| oqc'a RtCR | 

R^JR ^TtRtR RR ^TtRRt RfR 'RtRtR ‘fRSTtR’ « ‘fWtCRR’ fRCR 
RR^ %R ^TRI^ ^tRCR RR^CRR RTtRHR ^C#T® 

RRifW RCRT RR# RR^aCR^ ^RRRf& CRCR CRf*t R^tRRtRR CRRCR 
RtCRt | RRfa ‘RtR^RfRR R?RC^R’ ^RRtR ‘RlRfftWR ^fCRIR CRt^tR 
RRRf ^tfWaR R^lRRtRR %RCR RtRRt RRUa RfRCRt I RRJ RSR®R 
^RRURt RRt RCRC5 “RfRtRf^t RCRRt RlRCRt^ RR# RtR RR^ 
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to? cro to? ?ito<wr (ob- s i<?)i “4^ ton? 
^to ffrfl?iT ®$c?, wt ?rtoTO ^mn ?*c<h toru 
? ito « *[ftot? ^s ^n *t%? i ^ss<i? 

TOt? toTO j&to OT'QTrt ^$c? tows $rot wmro ^n 
^itotO tot?” (Ofc S 'bb-) I ^to® *Rra tofi> to 
TO?t c? «rt?r c rt to ?sto to tonro tos ^ totw 
toe to 4?° v tomitoiw ^T? *ri» bro toc? i 
(’tjHtfta torn nro’ ^t? *ra? to, to tonro to 

TO *to bTO |) fS\$ *«TO? TO ftS)*|<H TOt? 

sm to fnwrcmi ^ to tot to? cnrfta? to?? to fctot 

TO I (‘^ e tJto ^ TOP^ to TO ’1TMT# £fb® TO « ^tct 

tot? TOtoron tot? ?ro ^sto to ?*?t? toi? «tb® to 

told* TO l) ^ ?T?to ‘*tJfflto* TO^to?* ^TO?’ 

cto ‘’irftoto cto t? TO’to to<? (*nwfl>) to 

cto I TOt? *fTO TO? TOTO«'^ TOf® TO TO=T 

’to ^tTO? t? to ?to? i ^ >mu>cu o?^^ to 
^t- ’ijMiDto ^TO-toW? TOwtnfto to? 
tour’ to*t ?*?t®t i cro ^to «nt®n# to^t cto 
c?to *im ?t i tohj ’toocsTT tow ?? ???. ^i#ra to i 
to ’tTRrto tom to’-^ w^rt ’jfrft? ?tor? cto* 

TOt? i 


**m 4 ton torn toiw? ito ^ - TOit?? 

cron? «rc*t arm oto ’Ttmt# (cto-??) to*m togs i to ?t?J 

TOttt?? ‘Milky Way’ Galaxyto? fntosfT ’ijhl^l ^t^ 
‘^jlcajlPivbi’ (Andromeda) i ^5®? ’tJMto 'slcis to®<R ?t«T? 
(Grvitational force) TOtt? *t?~‘ !> f? ’Rr w TO^ fto 5 iSfTOcn 
^ttc^i to tottot ^tobfn ^n:«i^ c’pf 

4«w ^ncoMi cto wm ^r ’tTt^Ttto TOf to 5 
*m ^ TO® ^°s?T TO TO *TO I TOT? (TO (TO 
tolto ^5 TO ^5? ’TTHTto TOT TOTO TO TO TO? to*f 
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foillVH< 5 3 *1^ 


efsp WTO* nn’ I ^$4n WRftton* CTO ^tT <MnW 4tRn 
c«>Hto to*w tofr 'sr:*it to<r©»i'3 nito men, 
^©T cntest Into nn i wt ^enn nent ntn^nto nto wq nto 
men i to^-to# ©tmtot nen cmn, nto to©^ men 
TOR •Tt'S nto men i 

‘ijmi^Iwh ctoramten’ to nns*T to# tro- 
toro ^w© i wtowR nto tor-^nro ton to 
wtroto n^ cnto ^ffc ne^, c©to tor nto 9m- 
^snrnn nm to^ nfnton to* toen nte^, 4n cn*tn 

«qjf\©iiH CR|, (to cnM tonto I 4 mtmen RRHJ C^t^ft'G 

to<t®wn c^ftrst, nw©t, to cnntoto ^(R% wr ?totn 

(to; I *(Mt ^ cnen* cGfac^lcmt (Telescope-n) TOtem 
wtn ^tsjtst tototo n^ wm^sn mn «rt^3 ^tohui wt?m 
mhlsik^ 'G’fen nf*f© n^Rx.© nTOvcrntx/m ‘^teRR 

Cnto’ tot ^TptJ I^VIIMCO ^tto (W® Ctore 9 Wm I «Rre nto 
©en ’tt f*tto tto mf© nroro ^n*m© to m©j i 

mimsf ‘<jn#tR’ 'stnrten TOnt ton TOnt TOto nro 
toj mem, t^mTOi^ i 


i£m ’to <$<jto*r wwi tow® m TO3 *r’ ton 
TOmennen* cn TOrw©n nt tofcnn mnm cnn <srk «©vm ton 
"®tn toenn ^toeR cn nmn ^©m nnnnR men TOfn* TOmenn 
TOnn ito toton to ^ nenRt ? <}fs# nn toto 
W it (tort#) w^to’f *m? 7 T rnnenn fm <to nrnenm sm*r*t 
n*ennt ? tor toR toejf& TO[cnn’ to to mt* cnem to 
n'SRRRi t*rtto neto ne® men i ntnt ^©tnt to rw 
^ rsn &•*£ ntnt fit^© fnnn n s nc^© ’ttcnn ^n® cr n*tncn Inn 
^toiMncn nntnn^tcn «n ^cn to toncn ftoto^tcn gto 
cntotn calc'© fifntotn cncn ^sr’T© 'Q nnstRc'© n^r©t «rtc®n 
Rfto (to'Q nnc^ ntro 


^©nt^ WRtnmn c*tn *rc?| to tow© cn*H nnto© np© 
ntcn ?’-i£i fitc?jn ^tntcn wtnt nt nnc*© to *®t TOt - TOtcnn 
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^n*f® Rt^t <j^o»iH TRR R'mIc'R 

^fiR*Mw<j ^rn^ro TOft rsr®s ‘*tjwi*N 

1 $RI3 CQ & fir «tTO CT Rt ‘#W’ TO TO \5(|<MW<^ 

'Q ^ft ^5 , to^; totto %ws’ to r 
(fit^s <m*rra wrat^; TOtt tor cro «rro 3pf& « 
Rtwfta to tof® ^cr to Rfe 1 

ssri^ ^f ^ ^ to*Q 1 

TOR <4* TO TO <R, ^TOfl ^1 TOTTO TOf| ^Rl CTO 

’r^fro^ x ® 1 ^ft IrofiTO?’ to ftqfsR r tot 

te^rtft 4C<Mlw to CTO ^%vg <imM tots 
TOR I CT WsT^k <OtS I 


4TO froffr 4 ^ crr ^ 1 


•T'SRf 


^jtgjgrgtg 

(>) fairiMl^ 

*rtf%<T ftqff^s to 

w fern* . « 

l” (£8 S 8^) 


(*) “R*R TO 

3$TR ^Rft TO V 

"#$TOI ^«f-f%5< ^Tt *ri^W 

TOT ■'T^f^Ts $$C< 

«jfa TOT l” («» S fc) 


R^h 

0) ‘‘'Jftft’ RtTO 4 

#ro? apsfl» ^rarwi to^ctr 

tot 

tetflfis* 1 si^.lRc'W TORJ 
CSfJtfTOR TO TOR fifTO 
«*RFf^ 49* TRf^tTO RRr 
TO ^S qKjPTC RtWl I 

(0 ^“TO TO^l 

4RI TOTOt 4^5 VUI^* 
TOt? qfitf TOR <R fftTOt, 
TO, «*» CTO *TtTO<T TOTO 
9ff^-' t T#® 'Q ftjj-fsjj TO 
4TO^R TOT RfR RR ^®Tt- 
<tPlW> TO I 
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(®) “chs Pm -sn^p tor 

*fTOf<T <#© 

to^r sjto ?IR *pto?j 

■ST® l” (ioi S br.fr) 


(8) 
tot, « 
tops ^ 


“^TOPt*t W to< 

g^ w RPnmm 

r, w vS^Vs 

^ l” (br^ S i-®) 


(®) *fl?FRi ^^iii tor- 
TO^t totTOI, TO»M 7pj*f TOt 

*r*TOr ’sr® f^>-ftfat 

cwt^tco «nro «fw 

®ot, c^ ■?to; fa® 

^iNw'ii i 


(<?) totirt wi^tort 

(Gravity) «I®K fg TO 

'»N J lRjCh *lfar*t ^1% tottItt 

«wr ^itort ^tto, sjtof*, 
totto ^h<i<i® 4t*rt<wtft 
to® to ^ji<rto 

*rto fto s&s *tfa® 

*iro, to rto *tto 

^vqTTBJ 

^ *ftTO R^TH CbfcUM ^jfl 

tot ®-®w $to to i 


(<t) “^R •WaMlfail m*rt ( d ) *PRT7RT ®1TOT 

fafto toR, w ^-^rm *ffa® 

faH toR w torort to ^tort to 5 to to 

tofto vq toR i” ^t®rt ^ttri ^jfsrfap crop to, 

, _ v . to wrafe ^rtMv 3 c*r«lt 

(S^ ? br-iO) 

TOT ^ I TO5*T ^TRRlTO m*P 
CSfJtt®% 'TOT TOT I WTOT 
CTO TOT *f® <tto« 

'Srj i cro torr *pt, 

f^to TOT TOT RTO TORT 

I 


Ob) “TOT % tot Ob) ^tTORT TOTOlJ TOT^t 

*rto ^ ^ tot *ito ~ 
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*Jbr RANI'S « 




I 'S D'fcJC^ 

^^saj ^ r (<w ° 4,-^^) 


(<?) ‘^R W 

W H%Mll«r *tf*Rt *tfto, 

*r# W ^*RR ^Rt 

r (vi * i-o) 


(V) “^aRRItfol WW 
ixr^f^ 'srnu sr^s 

Rhiphi cm %r 

^tfopwi r (^v 5 itf) 


(fc) “P$ f5R fiT^r^ 

^to, P1$ft«| ^ttoR 'SR?? 
pr ^Rft *tft%a ?nar 


^,C?l 1®T$ ^,(.<1 

^5RjRj SR-$*fSR VQ H^hUhl 

*rrfn i *k*i rr *ft\ j i'®(.*t , # e t^o 

I 


(*\) Tf*tJ5TtR *f5-R3S 
4PR R^R? v&MtlH 
C«lR5 ^55^5 ^ «£TCflt-PlPlt 
RPt 3RPo *BF R<RR 4R?, 

srM" rpr «f»r ^ r^rr 
SRRnr't rs *rpr 

<^(.<1 I <PC®1 R 4 SI lull's 1t H>(. < 1 f%-*Tt 
CR Sft f^SaR iflW^lC^ 

^ri^ i 4 *ir rsr «n*[ w *rtpr 

^at^«RRT>r® RTR? 


(V) 'SRR Rffi® *m%f 

'WTWRt ‘’IJMIsN 

c^m to’ prrrisj 

*1 ^, 'rr c*h 

rrsr ^i ^fi? ^ # ^i 

‘rirt#* sm c«rr «m 

«<F ^?5 CT *K^R Rt 
pRldsI ^»T SRF5 

RRR ’tJtRT# C5R -tSCT 
i£|RfT> Rp*xr® R^fF® Rv 3RR ^ 
RR3 Rt ^CSI^ 4 fRfRTR 
W<R RTtRR'G RtR I OT 

^<1tflt<t> ^<RS|SI RRt PTC® 

*nci I 


(s») rrr 

^s rrr rI'^ptc srr rcr cr 
^®Rt Rfato ttpj 4R 


IEBEIKI 


www.amarboi.org 








^a* awl at ^a* toi ^a^H 

aa>M at ^ 

awl 

^fa 

a*faro i” (as» 1 8<b) 

a»wRi ’stl^r. 

ca^aat 

TO 


’liMlHa fifta 

$.0,000 

caaf& 


to* ^aa aa 

aa aasa ^© 


35a to TFrc*t arca 1 



^sak lasamr®’ af&s « fa^iw ataa^ 

aaiosra ^twa "j^a ^a^iw ataaa ^rm *pm at*r at i 

^1^1 a RANI'S ^ta 'ai'^Wla aa aa° ^ CT ^^a ^a 5 <pl^»i al'QSa'ala 

aa ata mto ^Tf^, ca a*at a^sna 1 wr cstca 

caw ataa TOsttas ^f^s aarc^ i wr ^ fTOa ffitataa 
^fea aa wa aart sfcai'SH aa fa*? 


“^rtwtea at% cana ##i ai^, <*w 


(io % ^8) 
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"MF c^©mn^ ft«i>iiv4 ^ av \c4 sr?f 4 *^ 4 , 4*t, t^t4 

Ms i ^r tst 1% ^%t M^4’ ?” («« s w) 

“^©tst4f csiM* fe?'&sl J il 4*t4 ‘l^ii|vi|vo 4*14 sflfcs ? 44 , 
f44ra «h Mmt *ift*iMc«4$ ms i fcsf smpo 

«ftH *Rc4h i $sf 'an^pii4«iw^ flswffofa $44 M*rc4 i 

^ f44C4 44t*f4 ^Mfto MT 4*f44t Mt4t (MW 4*t4 I 44 , 

tw?ra ^isi 1^.43. ms i fts 'srfwi^i Mi 

M4 4t l” (wn) 

“ftilNItto* (3*44 4TK?” l (8>S8<*) 

“44, *tST4 (7F44 Mlt^l-* fiM MS’ 44° v ^IlfaCal 
~*l$ 4^ffttft Ml” I 

“ 44 , ‘csmtf^r srj ^srro <£& ftqffta twf, sist csrsrai 

^#i f^N 4 #f® *rt i” («8Mo) 

“ft«l»IIW4 4^1 *1*^1 *lftllltS ”! (8 ‘l 8 i) 

“Ssmiwi ms 44 mims 4 stsf tsift 5 ^ mifo 

tsrfwt4 <i4R^i<mw r (^88 j») 

“4$4$s ftws %5 sftc& M4 f (««*w) 

“fo*ii*iiy> Mg, 4i^s cm-^ $sr w wf 
4w; i cMrat ft *at 44t4 R*iiiiwi*f ^tosi 44?, sift-fcfat 

<pRc\»^ ! 4»* V M 4lflC'0^4t ? (<h38G4-'bo) 

« <5^% 'spj* tj fw44 44? 

ft«l»llW>4 4Jt*IT4ff5T ^4 44S44 4Jt4, 44° M sfe®* I 

Mtt^4<(l44UJ 44‘lftsH.l” (>w«w) 
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fall IV I WH W 


“few® ^ i (ess*) 

^ ^ ^ R*i PfRpsft 

i” (‘lo^) 

“4^h R> wm«, 1*m*' $*tf^s ^n 

ns^ ^mt w i t^ipp ct ^mt *m(**ii ^%rfl 
^»m 'srj i” (^soi) 

^rfflpra ^th ^sfnrrf&'Q ^ i 

^Tfc *felW5’ ^t PFR ^ 

$*ra, ^ pfr to^ 0 !^ ^rto? gtt? *re c^ipf 
^RIPt*k<f ^t^o <^r ^?iR i ijRrrm vi^pu ‘#k J T *f^3Rt (Life 
Cycle) ^H2j*l ^rfft^ *bF c«Ipf 1^8 <fpj c^fnt «ifteT R*Rt 
f^rrmt^W f*R- i JF e tf& $*mii ^sk R^; ptpr ^ ^rwt i 
^ st ^ ^rj <*ra f&\® r^tiR r^^pf pfr^ sjr 
atr*t Rt i 4 ^prgra RR ^riprpf ^k w^ £%n% rhjpi 
sapra pi lRR*k’ k»y|vfivs r^^ipf *rtfk?R3R r®rr ^sjrR 

*P*k R*IPW ^Tf*lJCT R^fR ^ovlj vS^llUvs. «tot*H ^5R 
RRt<f *RfpTPRi rpi 4^5! wi to rjri 

RRRt rrr cefct rripti i rips rpi R'Saiwo wmtw? 

f*lRp® RHlOS?« OT RR*R 'sftPHl ^R, ^pT, R^sR, WRFs, 

'SfKkm, R^ivi^ « *iwirrr; *iffo RwrR f^fm rrps rr Rt Rt 
R’SftR RRPT'S RsbICM RWtta Rt®R 3J® RtPI 'st RtR RPIR 
Rt, P$ RRR RtfW-®Rt v\Xfr<\ fijRtk's WHW *jflR R**JjPl 

^oTc? Rwfik «rc?t ^^pir <fisR<f RiR-RtRRtPF 

pr ^ Rpi vsh^w f& srtp^’ 

^ nrk i pt k^ipra «nk <#s ^ ^kf ^iwhw 
to, pt ksap kpit fertspo p?i, Trfitt 7rn:vf 

^PPT ^TSP’^3 (fa*a|PM) SHtk^o ^ftTO ^ 

*iot *itpr (TPs voitimw *rtk i ^ 

'shniRf^o ^ *h RtkRn ^imt 

PIN ^skc®1 Pl'«ps *ttwts- 
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WfirsfH, foaiviva « 

(i) R5)toR WWil&l ^T m <rs$$ %W5\ 4R 
*Rif^ fo?Rt 4R fRfRg (R5R R^R? vSlR RftR Rt l 

(*) l^iiivi!^’ RitRtRft «wt^ 'Q t£)<p m\^ 'Q 

R^fRRRRfR ism sprt \ 

(O) T5PT*ttt ‘R^IVl!^’ RTtRHR 4Rsf[> RRR f^ffR ^ 

rk^ i 

(8) ‘families’ fRtfff^s ^sf5 rrir Rt <rsrr\R 

RfW®H RRflR Wst ^5t "5TR R^tERt (Rt I 

(tf) %R^’ 'SfRiR^o* RR^RR^ $0®Rt*ot 4tR 

‘'levies I 

(vjj) Ts&m ‘R^ri®’ ^Rt fRR^rif i 

(«l) fRR^ff (R 1WIW R^RCR* RtfR-^t « 

RfrlW'fclRMM^ RtRRR$%R> 'RtR^a w I 

(b-) RRsn^t ‘ferRt^o?’ aii^tm rrcrrj Rt^'Q 

if , '®'0^ R£R 4R° ^t'®$ RR t^-t^ R>tR (R>RtR I 

(fc) R^t 4^R5 ^tjR RRf^o Rt <RR R^tfRFSjR 

R^stmfoRs I^rkr iwmr®’ 4 c<mim rtc^r 

i 

(io) IwlRt® RfaR^fiR "5TRt® 3RR RR ^5RR ^f^tt^RR 
fetWR Rr*^i$. ^Rt, ^FR 'Q RttRR RftsRRnR R^R, f^¥ 
®t£® (R^tR RR* R R^RJtR ^R Rt I 

^T^sRHI ‘R>?IlVlW>R’ ^fRg fRR-^otfRR Rt RRtR'O 4R 
^ftRRRRt^f R^RtR* 4RR ^«|W ^tRR n C^RtR tR^ tR^ Rt«tt CRR 
R^tR^R CR, ^® RRttfSR vSalRRlRRf RiR (btflRfetRS ^Sf Rita 
4R^ ^tRRtR tRR?f ^CR WSRtjlt ‘fa*||V|K(R> Rfcj-Rf^j 
4t<MltR fa<Hl?$. CRRffo RftRR I lR>RfVF5’ 3pRl)R fRRRfS 
^RltRR ^R RRtR R® fRRR ^ ^ R% Rsf&tR R5 l?|R-T?tR fRfSfg 
RRR^ WRtR snRRR'3 (R^ I (R^ is\ R^ffiRR’ RtRR RRR, ®tt 
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fa'iiMc.'as -htsWj 

r?r 4R^t *rei©j rrr rr% mn rpri rrri Rt r^rr 

rro© rrc^ cm^t hmr>r!stm> 'mtRR rrjwsrr* ^r o^m 
Ws rrr C5tt rsros rrcri ^r?. 'rirri rrrr^r #rr 
ft 3 ? rf© rrhr ^srt *(R%© 'RmiR^ra rssh^r ^ 
*rc? <?rcn crcs rrtri i 'rr r$r©s cr r^c^ ?^toR gtt 

‘RRR to 4R 5 ]* R*R ^to toR CR- “RrRI0©8 ('RRRR 

^o©«) cm SwiRwfc tom f “totRT® 

'RlR^, fR^tf ^TO l” ‘toRt ^ Pto RR mtR to 

to <too©f| ^$t rur^ r “-5^5§ totRT© ^tgt $$m mtc» 

RttR i” <1%! rr 'RtRRt r'si^r $rr% rro© 

RRft ot, to 'RtRtRR 4 Iwra ^ft *k?pr ^srj to crrs cr 
Ptoto (RRRffr) toft 4MW, $.80© Ml ^jRft RvoRlM CR^ 

Pi 'if'© rr?jrr ^51^ tojR (Extreme Point) toi^aff $cr Rtt^ i 
*l$lto R$RFt*tto PRt*M cr r#t r!«h to RRTt *Mt*H, ^t 

CRtR* R*R (to ^N^l RRO© RR^ Rt ©RR Rftft '©R sltoV® 

Rtorc*t r© c«iw ct^iw ‘^*j$t*R’ totM'af me© 

mSt W*M Rto ‘toRlO©*’ RtWT 4R RRfRRW© totRl 
‘$<1RH RtofR’ R'o^pM'f '©llRrCRR 'BaH^letjW Rt^t Rt tot 
RttR Rt I RTtRRfi* I CT *}to to© R$E-tto R^R 

CRW ^R IUftC8 CRtR^ 4 R°s R 5RTCR #R-^to « to^JR 
Ptc?l "^RfR© $CtJ$, ©t-fR 5 Rt *{R R$H|$ R ^«1 fR^tR 5 RfOR Pc?I 
’srisjstcrr to? crtm rr rrtr i rr Rto© Rt m^Q gtm 
Rt^f ft«JTt $C5 *ltCf Rt I RR $C^ 'SRt^RJ CT ^(RH 

W©tRt ^©t? ^©R ‘^5PR’ £R^, Rt 

^!-^Pb$R CsRRFt Rt ^R Wf 'STRT© I Wt ^©R 

^ l *M^H<1'© ->M»«iR»%t4 RRR to *tf?FR artCT *lto $C8 
f¥^ rhr, ■f8'4iic-i8 ^Pt© 'srpnc^Rs ^ 

8R*lt to RR I »«R^ tor ’^toR RRt WR, ^©t $C*Tf 
^f^© ‘to^sf’ Rt W© R5RRR C^T 

'STPRT 'SRRRR RR^Rt ? tori^ CRtR’tRJ RRR ^SRTt fR^flR 
R®Tt $CR^ CR, R«m $RfR R^R RRRTt'TR RlSf ^R5 toR 

RRR’ I 'RRR ‘“^Rfcs RRCRR (fl-o CRW ioo RRCRR) #RR 
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fayrviu 'Q 

gwtwra tow 4to *^®to (^ otct®)’ i w®<sg, f^gto 
gtte ftotof’ gt ^%’ ggre « -^m gt gg 5 g^g « 
foes grfg gt gg^tnlto tow 4to w w ggtg grcggn <nw 
gt i ^ftoto 5 fiftn i8oo g«sgg *rtg gw gt^gig -*Brs ^gwt 
‘Rrinivb’ gwlfr© gt gsgni to 5 ^ gs?^a fef%g %gg to> 
^ftw geg gw c=r?n m i to ^gg wt gt^o <mH gfg 4*tfg 
‘^faft’ *fl?g g*W C^g 'al^W'G ggg I gRJtg'S W'G gw? 

ggg gw gt i ww* tto to^-g^g^t « g^iom toto 

i^gsgt^t J-|SQ| I \jifa w ^5IH W 1 ^ (to | 'alc^ £HJf <Hl gfg •Tt, R^S 

gg$ to fgto ^Mto ggw gtgj i to geg 's^w^ ^twrtsgt 
pic? 'aii'qi'ol^ «rns gw 4 gsgt «tgtg *pw tow- to gtgt 
to to ’! ‘toivivs* ^g gggt tow gt, to« gwg totg-gg 5 
g<?gg gw w»t tow ^gg to to towt gt, gt tot to 

^5 )’ % Tfl, i<]gg toBl (Wtg toFt*f tolW* to I ^gff «t^s 

gtw totorr^t g*toig i toiw« gg* tow gw 

^ngttotto $gttoi ‘toiwi'o’ to ww *rtw i to eg gggw 
«n*tw»n to ^gg c«nto totw wt togfg to ggtggto 

<Wg% gw ctoift wh fgto ^to ww gw i ^gto gto 

gt gtfgwg gtot totw ^ tot*mg’ gt ftoto ww %tw 
gtw i to ggg gg 4 grtgtw ^N'»iw ?re i 

fe» Igfgs gwt ggwg’ «*ri «nwib-n« togt c*m 
tow ggg g*wf| w, totwg #gggg totw wtot 
gtoe^ ^°wra ft to Rm gsgt 

(Extreme Point) sftn ttoto ’ 3 TtW, w^Ttw ctotgR Itog^s 
«?f’ ^w ws gtw i ^gt? ^tmt fgtoto R«tw<a to5 to 
gtfe^ i 

R^Hs 

^=rtggt 'jto gtog totwg totgw ^gg^o tol w, 
^ngtwg c«tw ctor^tg to totg®?g^ g^pgg to^ 

firm ^,ooo togg (iooo cto) ^twftgto tos ggtot 
wto ggt^s g^R i ^ to^o g^lRc'W aim ioo 
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^ fihj ’lrT 5 TT#? C*tC5TC^, OT ’tTM#©^ filfoflJc® ^ 

arm * 0,000 cmmfi> *wif m^H rnmcs i firf®ft mrmrr# ^ m^rntm 
*m cmw to ^sf mm® ^«f^o *m~*m-*m~*m cmw 

^ ^ m* 2 m 4*v|Nttl *tf® ^ m?tm afNlJftoRU to* 

^5 mrn^i 'sricsitoR Wrntto# 1 ms mttm*r *rt'QT^’ ^ 

'G’t? mjw *tto ^ttc^t firmer® 
Rcmr# m*e?R cm, mrntrnnc*t ^wm^m 4*mN«i ^ mcm mt'ont 
mjFrr#mmm cmw ^mm ^nwiim 5 ‘<^mmciimm#m’ 

(Spectroscopy) ‘cm® « ^ f*m^’ ’tom 5 *! mmcm cmmt mm ^sra 

fiff&T> *tTMt#4 ^!‘bl<^4'»lw ‘cm® f*m^’ fiMm m*tm CWf-t 
*tf% <[fmr m>cm mcm rntCE^ i t®tm V= (D=^ T =WW 
V= «tto^) ^mmC'tm mtTO filmH ^*0H CT, firf® '£>.*® 
fmPun ^iiwi<m< mm aifowww *ni»irto?r mtom firm 
eo mitrn (se fawifliiJim) mtcm ^fmr mm i ^5 f®fm mmt 
cmmtm cm *soo Wm mmi<Mm *£cmm cm^m mint# mf® www 

firm 8(?-,ooo mitm mf®c® v*iRc*$m fifrtmRtm to 5 4ta mtc^ i 

^iR^o 3C-295 cmrnmtmrmft ^mw firm &o,ooo 

rnttm/cmcm® mffe rn^cmm mrcm $c® mm i m®mtm toi^Hm firm 
io,ooo 1mPi*M ^lcmM><m mcm ‘OQ-172’ mtmm cm 

‘wmimimft’ ^mttom 4ww, ^®rcmm tmmim me® «&! stm ^rrwm 
mf®m mnwfl mf® *rt® mcm $c® mm osncmim mf® mf® www 

firm iH.ooo mitm) i 

^c®f<3cm W %mt^ rn$m**rR’ (Fitez Gerald 

Contraction) ® R«3|^l ^rnl^rntf^cmm ®rncmm ^prr®tm msftmmm 
‘E=mc 2 ’ me® ^m® me® cmemft cm msm mf®crnm mfm 

sRtm®®tcm mr^rcmt mm, ®tmem g^mf®®?^® mfmtm mif^ 
«<im *rrm mrrn^ mj< m?r i rnfmmrn me® fitmrm w 

m, mfm wr ms fiif® cmww srm *t mi*°i ^iF®c v ® cm^® mr^m 

fmRmm ^remm srm ^ 

«rm mem i 
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f53}o iilr 

“fafi *rm*PHS^t, <3 forffarR WFTut *R& fef 7 

*FRFm * f / wv5**fa w/aw 5fv/^*y ^ /” ^ 

- #/?r isoo <&!$ stu® *tfai ynmfv o jyj e/S» 

37^f5? fax ^5 *Ktfaimz e ni VtWV TSFJFfFo <t>Mfe*1 1 


www.amarboi.org 


foillVll'M >WiMj 



fu$S Mb 

® 4*ma wima-t / Btfw/? ^ farm 

y-f*tf&VH l” (b g Sbrb) 

- ^ ^Pk vijfrrfv £for ioo <&0 ^7MT0f ^ 5 ? ©<f iylz^ *pmn *f<r>R 
cm& ^r? ^ ?7r^ vzmstl&p Imot fim fim *ifm yk vffkii i 
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fo lit VI'S 'S «RWt*T 



/fer g no 

“faft crnififttfn *irj vr <rfmi « 

3?w /%f wga/c?, *Rspmnt w*u Suite tel 

?J fk.nic% fitW*fa I (89 O i'O) 

- R&IW &W c^mffwmPt (Spectroscopy) iqffaR 

WR W3fbr 4ZR& 4f I 4^ &R 4TR ffcm VFR 

ztusijydni i 
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funs 

vrjfi cmrfwnFP aw/? forfait <7f*nfn; ^swjs. cnmi 

«? VJ?7 tfzus <ri %\3 ?/ r (D gvi) 

- m ivoo c^ifS a msmxnf t?wp//? OQ-172' (wfizn 

$*rc? br<pfc>'< %$ a/**/* farf>) ?nn%, fosarftnztfa ffcnz 

&t m *nz*rtn *r/®? ?75/w/s *ffesrt@ js? frtr uym a?# viffen 
sfm ftrtzvpf wttiw csfpt- $ca «//?<? 4l<vz i win vw wc? 

^?ivs/< ?w ^n? v^rg^y ft-^vo ®7W ?/c? / 
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fans m 


“«*/ wift rfmiiffrzK <pRyifk 4^ <rfmR ^z*tifeu 

W*fafifZ*1<l ®R7 /” S te) 

. *r&m f$pr? vus mvrrn 4$ inuftyfi? m *o,ooo 

Rfim f^s *rmi m mt w*fj m ioo c*nf5 

*tjmr& zjjfrrfu zmsi erfM? *fmr$t$ m 4^ *r* rnm^rt^l 
yspytctj m*n w*m wf&x 4*x stfefifos m *o,ooo ^tw 

faffi *F<mi 4$ *tjmr€t'sz*ii$ wRcy *mo>ch w 3 R*fiH w m*ij$ 

I 
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*tlUM Tftfc 'tsft, « %t?f *©> 


sto JjkQXOs Rast^H? fiffl? 4 MW, to 4 S'SrMC'S« 

fift? filN^Mm f?Wt ^ ^Q?lt ’tlM# ( 90 ,ooo 'sn^=T / C?W*$ 

tostra *w 4? wrK torr#? tjff firm yt 
'©t? >i$fb\s *w ?tw i ^rfa'a to wt^ to firm i'b'3,ooo to? / 
c?wt^ tofitra *w ^r? ^jhi^iIUh ^*r ffo 
*w ^smfc 9trmt#f& to? firm wmt *m ?tw i 4v»tw 

»a>»lNttl to to^ C*TW firm ib-^,*tr* to^T/WW^ to 

?n» ?t?w ’to ?n?T#f& ^N<K*r ?fto *w firm ‘to 1 ^ wnto’ 
(Singularity) tor ^mrm i wi ‘?xt?T#?’ ^rsj^m qlRi'a-to?'© 
^?rr firm *0,000 wto ^zpm m^r Rto m*t^?pra’ 

Rr*n?t f??mw? m^^ftor ?fto *w 44 vj*i^ 

^nm?rw 1 

44$$? ^?m *m 4 ?m ^mr tortw? tot# 4 ?* 

41c® «iiiiiim ^mam (sjtor) i *m^iw<i tot 44 ?m totoi cto, 
®t*c? ^miom ctosrtom to ^wt towr ^rotw* 

^r% Rmmi's ?t wmwm torto ^wtot 
*w 1 totw? I^R 5 'aw toi#!^’ to arm 44 c^ 
tormto! c? tow tot? ftftomw ‘?<m tot?’ 
^rtwrmto 1 totw? ? 4 ai (^tf) <mwt 'arm lew* mjmi# ‘ftto 5 
'qctV w^a ~sm firm lam ton?’ ^rmto ^w 1 $4 tow 
to? totw? ctosm® «% fitrstomt ww tow? fto 
?tai to ton?’ 'aiiwi4?< tjw 4 tw 1 4®4? totw? tot# 
?to?w? firtotom tot to ton? to Rto ^ toapw? 
?? £f% o.*^ tom? toton^ *r? firftoww c-o to? to 
attorn to ?ifto <m ^^2 «n? 44?4 to?/c?wt®-? csw 
wf*t tofifT'S .*w to vflto w©mt totw? ‘c^to’t©’ 

?towftom ^to «rmm to^r® *w aj?^ ^rmrwm #???? 

^ to© totto’ ?t m*r««?wr’ f?to© *w i R3 to to to 

« firt^Rpm >14*1 (4^5. 1 ‘ton to’ ?t 

vi*i£(qi) <i^s £R?m ^rt?mw? ?^?t ^srrsmt ®mtm 

cto^ to ?t wm, v©m m? toS^tw smto© *w tom 
^rafto ?to^T 5 ? ton© 'srtomfto to? ^4 ?*t-fif?w? fto? 
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foilM'i <5 <W5FT*r 


* 

€ im i 

Mr fll 

■ 

#1 

# 


f&HS a.'Q 

“vmn w £fm*tJF! vza, vrrfsi wsjfcnF? && 

< 437 warm fw& *fijn vft a, vwzi ztifizw wi r 

(1 S )br*) 

- wftus m lufcs rmritft 'mwra ‘Milky Way’ i (FTFm sH*t 

vrtzs c%0-^ m v*fi> *frmr$t / <arf§r *r°£ifc fim* frffrifci ^us *w4 
ci, cmvm sn*in *fn*rr$foz*n &ffa ckv z& mi boo faFrfzfcR <m*i 
3757^7 wtmi *r 34 <r 'srmi '3 srf® boo c^zn 

3737^7? sm 4 f*tni vtfis i 
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fmg 

<sm m & w mfrs r r (w % a) 

- vrmufu *tmr4fa *r&m *ffc wo ?npr ?r *oo fa*nfir>iir/<?iz<m cws 

v*M c*fm &v,oo w$*i/c>ii<pi'i> Sjjte six, v*m timrsfa <m a ®w 
b$fi?<t> $F5 sju® vizi /w'iMtf fw& *iffm 3$?r *i wm nm^tus 
vrmwm <?fotmv $ *rzm&mfos w?cw vnyuiy *tv$ 

vm i w*r 4$ yfifit's ‘famwsz’ ^mms %- 

% i *k%r <xi& rffc ftmm? mft& ctftws wm * r 
* mf4fa ww srn booo film* «//mmwjT *w *nf$ fws zps *im 
«tfv h faspRn form cwii mm i 
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^38 R»*ih|\s> 'Q *1341*1 

to ri 4 rir^s ^iiR^® <3Rr *r?% Rto-^ «Mr rrfs 
R lwl*i i 

RRTfe rsrjr Rf 'em to 'ailw^nJ tos'a ^ftRiRSRT® 

R^l *t?pft I <RtR vst $,Ct^g i$3RR ^gR^RSR^RR ^°°^5^5RRRRR 

toss; (^to , 5 rM% *000^?, ricrr rrr R<m crirri rjcr^ cr, 
ttto tot%to Rto r<m*kr •I'gH'oiw srsrrfto ^iiwitw« 

R^to «rm *8 ftoRR (i8,ooo PlPliH) R< to ‘ftR-RTRR’-'SR 
^nw ^Rjs^cf i toto rcr toto^R ^ to*j 

rirsots r&iim fto^ «to* rto Rto rrcrr cr 
ton^ arctos ^crcs, cwittiv^ toR^R tot^ ^ws i 
rjhisN toR to rr*r rrr 4R*t; rr>r cw Rttto, c^ ifR to 
Rtf RrttoN Rito crrr ^r^hr to iRto 'ear’ ^s«rt to 

’IjlRl^k^ 4 RftRR-tRfNR ^3 'olWMtR R*JC < l' i l 1 C c tR 

4*KRt ®n« rsrf® *rnto fRRtR 4 ^rr^r toRw^ 
‘*RR-Rjt°R’ to crw *mRt# wtiM «fN%n rw 

rcrr c*m top to 5 cr 4 to rkbs %rr Rto«ttR sjrrr 

RRTC^ Rt R1ROT8 ^SIR RS^-Ir*# V3^’ '4||WlW« RJMlUfS «ttR, 

Rtto rr to to i 4 Rr tolfa toHtRR rsrr ^rr to 
to rMIrm to* 4 »rn«i to tow to i to R^to 

toRSfR^O ^TR^ 'SR i fR e f ^Rj RRRRt^, '<H<K!5. I ^t ^SRt 

^RtRfcRR ‘CRlRRR RTlRtto^’ (R1R oto RjtRT#) RtR 'boo to? 
fRS/CRS Rfto R^TCRJ to ^ I toHRR RTMt#R toraft 
4RtRt RRtR RSRtR RIR^I tof® Rl ^3, Rlf*$ 

(to^) ^5RJ 'Q ^Rt'S'SftRt ^tR^ R^RfR R^a RR toflR 

ctoto aiwnRj i to to ^r rto ^r totwR 
RTtto ^0W’ toto totR RKR 4R5fto CRRtofW to 
CRWCS RTt^R CR^R RTtRR^SR to Rto® R^R ^CR, to 

OoRlRoflR tSfBT to to 5 ^ RtRR R^tR ^CR R^lRWlbW 2HRR 
RRR ‘CR^S RltoR’ ^ totoft R£R I RrrID ‘RTRIRR’ CRt^R R^» 
CRRtCR ^ RRt CR^ toRTtotR ^Ct2K e tR r fft towttot 

«f«lRto to-to Rt-Rt RRR 4to CRT® RtW; 4R 5 R^Rf'R RR 
i^5RR toaFR RRR RR WwNC.il R^CR t^lW> RIW, ^RR 
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*w *rm m^mm *m *3p<i ^nm ^rn^t *5^ ^ mtto 4to 
c*ito *m, 4m*m vs/8 ^r cimm *Rf «rtot%t mi^oro 
*tffc mtto fifrorntfe c?p»fT?r (Finishing line) to* ^p> 
emu© «nw fera '5rf*rm i TOm^m TOppr©m 

fmf*fg 'srt^aR m^rm *m 5 tTHt#^ ^mfcwsi mtto 
^faTOm^m srro mfto mwttfom fiiNwin to 5 <mro «ttw 
W tomm ^t? ^51^ to<i frogm^f ^© 

*ltw, CTOtCT C^fiailaft ? UM!#< sits V>m H**M*I^ 

fifTO tfFt fevow* to* $MfcJ\o ft^S*R *[Qf^a<l 
TOR fofTO mtoS ^s WF TOtm I toR tc«t^ 

*pin tos cmtot^ cm, ^roro miRT# c«iw toi ^oo ftrtm 
^iwi<m< ^tiM# firm 8 <j,ooo >n^T/OTwca> $c? mm, 

®tro £ will* ^n^gft'r mm «rm ^ «m i ^\% 

4m mm i 4^rcm ^tmmt mfm ^ 

ftmMf&M* W ^ (*Soo X ^ = 3tfoo), ^aT^R 0^5 

mm-fittm woo fiPiiM ^imi<m< pep mrRT# firm 
(8(i-ooo x ^ = j&o,ooo) rntwim mtos mem 

4m arm >3 «m * msm i 4 m»«im mmr-mf&r 

mc^vs ^ femem srikmR p ^micm Irofms miRt# 

TOtrcmm to* ^sm mem 'spva snm ^,ooo tomm ^imi<m< mm 
^faro V5r<r$m §u$ cnem^; to® mro mfam mpem TOmmsemm 
fmmto ^cm 4m firm >3- ^tn m&rntff^ mtto cmmem i 
vsrtmrw? mrRt#emep «nw cmem* mra fmm 

psp miMw pm v&mhh mw tmmm ^ :>3 «tm wir'H 

mTOemt ^g fif^$ tw^-vsi'Aw^i ^rmt^ fife's 

’ i ®m ^)(.^ j i < p b i ^ c f-f^^ c f mr® ®5 f i ^rrmm 

mwfsjm w ^ vs uanirroi rnmt^?pr ^ to 1m^ mcm i 
^rm*ri5% mto’mrn mto wm i mjHi^ 
to mto tim towcs mrtps mrtps ^m 

mrnm i to toto tom?r ^m° s *itc?i ^m «rm to®t 
[to - t cm^ jd» %km i »ro «mfer mmm miwm mrRt#^ 
firm ^rm rnrnm #i tow *rwiw*M 
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mid * 0,000 wro f^d ?ro ?*d to 

^*fj iron 4?> R'^c'a (Singularity) TO! ltd 1 

ftfalW? tc^Rf® 'ai'ftM TO 

srf%f??t cGRicto Rtd TOfic’d to ^towi? lid* TOfc to 

50,000 f?Pl?H Witt tit? (TO® 1 l<MTO) SjlC'p TO ^itf ?? 5 

‘«tiM#’ « ‘dmtwt?’ c?* totto wtc? wtc? ^5 cto 

MIW ?*d l*t^dj RtfWd C1C® TOd 5 I <$t 'SM^I? 

$ **&*! ‘R^vo* i*tTOfro cTO TO® TOwt? Gfte 

'an? cut im it 1 ‘wrtwt#’ ?t *«w n^f® *t?t?i? wtc?-wtc? 
^ci? ^rcwt? w^^atc? ^ n? ?cw froi%sr? ?®it? 

«n?«ft 1 »ijmi|1w? ifw wr top, tow cw crorc* toh 

Rtf® ?s?d? Rf?s CTO 4^t Wl]^ TOTOtWt TO I 

WTO?, 1«>TOIt®l WTO TOT’ TOld? Wltfo TOwtmi 
‘^?TO’ 4??, ‘fttolW?’ ®3TO® « ®U?3W '3R*TO e t TOOT? 

wrac? 4 to tfwt? to cto ci, ^iw ‘Rmt®’ w*"r$(? 

TOtTOl TOMlfitf Cl ?*fat CTO TO TOd ®T TOlt? fTOR 

?*®?s rofrof to?tt Iron* «n1?^>® w*»if®iwdi wtd to « 'tf®3 

TO?, TO?t TO?t TOT TOlft Cl, f#H I CHI I'fal^llft TO3I, W1 « 

b*\>\n tow®^) to *mw *c® tot nR^>® vf& wif®? 
TO l?t*f? *T?if® TOfc, , ’tTMT#W? ’jJWI? CTO? spR’-^BI 
TOJdt; CTOT Iron's ’ Willis ^TTtl WTOTI Clf 5 ! I TO «lf& 

*nffe rofrot *ntwr#d? to niTO^TO n, fro *1 <Tff®fi> 
TOto ?Jl»n#OT? TO TO? fififfc TO I 4? CTO 

ufsapi itt? cmtt wsito c?t 1 to? f^s R®u?i nR^s 

®C?J CTO Itl TOTd? 5 tTHf^tf& ^3 TO^tl TO TO? WC? fitf® 
Wfo? ^Ri iftd TO^S sttl 'booo RPiii*i I c®1 1 < T 1 
^|R)4-V TO? *1? TO TOfw Ht^/CWCl 5 ^ Wf^TOt ^811? TOC^ 

sm ?t?ti ’tTHt#? Tjw nff^? to 5(t to tottoto *IWlM 

WStClt? <PC°1 Cl ‘W^fsJWl’ ifl? ' 3 ToT3C? ^? s ?J1 ltd, TO5 

TOtd? Citron'S if WH-t TOTO’t'® TOC 6 ! ?Pfe «Jf *^?CW 
’ifoo ?d Id ww ’ltd i TO ?f^ 'TOdt 
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*WJMJ 


RWtto tow* cro crrkr to^R-torR w<r toR ^st 
R^itoR ^rot rri Rt crrkr Rtsi *>ooo ft^RR ^rom? 

CRftSt *Rt RR RR 9 V 4W«|Mft ‘Rf^^f’ I 

f<i^iw<i l^iiRi^’ Rt r^i sim R^’rffa ^fRWRtte 
CT ‘f^s^ff’ * ^5rf^%’ RJW» Wl, ^T <t^H tolt-M 
<9 tft*5Ft-f^fNFl « *l<M^t*t« RRtsf TO SlRtto ^cro I ‘TO- 
*$^H’ OT "R^I-R^R « R*tH*W’ FRAU'S to CTO^ srffcfct 
CRCR RtR | 


'ftllWlfb'8 RwlB 4RR RRRI ‘i£W RBfBT’ CTO to I 


^ •i'stw § 


(i) “Rto C^tRfCR failRI'® 
fittjf R>CR, RR, tofR 'SIR 
(RRR RfCl. I ^ tot 

f% R>fRRT 'StlpKR ?” ('SO s 

“'aKtRt C^tRtCR f«rasl>H 

R?CR %lfs’ R^RR Rto ? RR, 

to toes ^r rtrir 
«ltolMM»to RtC^i «£ %to 
^Rt RRmra 2R n*t ^Rwh i 
tot Wfto «tto C^tRttotR 
$RR ^Ttto I to totR 
toc*R TO R#Rt ^RRt 

C'stRtW £f^ R>tR I RR, to 
toCRR 'SaR vailfll^ RfCS I 

ft! RRto ^oRT WtCR 

Rt I (^ % ibr^) 


(i) toR ^ftRtCRR RiClto 
*f*tJ-^*tJ \3PRflJ R^Sft*tf%R5 
RW ^CatRSRt RtRttR 

RttotR R^TO RR< RCTO I 

'sRJ RSjC^R RCRf 
RTOfiTtS toRPJR RCE^- ^RtR 
(Rt^f from, RflR5 C^H, 
to§R &IR, C^lil^B Wf 
^fRCRl? R^R, RRtR; (asteroid) 

R^R, 4R*tto RTOR RCRJ 
R°RR, 4R*tto RTtRl%R RCRJ 
RtR^Rto R°RR (Collision), 
RJM# R^CRJR RtCRt 

to^ 5 to £fFS Rto TOCR 

Wtfftos'sRR R^tTOtTO *K5 
toW^ C^RI RRR^TtfR | 
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*«br^<r 3 rft, faiimiva <a 



WR (RRR 
l” ( 8 i § 8 <h) 


“rr, <rrr 

^rtwt^ fRR^ 4 r° v ^ 
cst ^sWtft RM I 

('b'l % *b) 


“rr, c^mtf^;^ ^srj 
^ fRqfe fRRR, Ri^t <&m\ 


(\) “K>if|ifltM>< R^RR^ 

c* \ 'srtfeml. Rf^rn^ r (8=i ? >) 


%iw ^tcrrrr ^rt^ 

4 R* R^RRRR Rt^t ^ifRRCR* 

<*>%<r tstfgtRR RR*- 

R^!<MtR i” (bb s 8 fc) 


‘l^rn© ^RtRg, 

Rrite c^-t ^1 rts 5 R^ta 


^RrF» *R?R Rt NTO^ 

fRRrratRtR rcrt r*rr <rrr 
RqgfD c^R r^r ^rr R&tR vst 

■>lf$><T 1 '®l(. < 3 %R RRR ^GRS, 

fai RRt r^ rs$r rtirr i 
R^srtRl%Rs r#t Irrr ^rrir 

^TCRR 5 R^5 R^5 RJtRtR^ 3)Rj*[t 
R'SalHR R *3 ^rfR I ^ 
fRRGR tRSsR Rt RtR ^5t 
‘R^tRRlRR’ Rtft R^GR 

rkr* i w rkr 

^iRRt Rf-^s r^d rtcr i 

s 

4R* Rtfra OtMlUM RttR* I 


^RJ ^RRRtRtRR fRRRfao 
RRR WRR W 
R#3 'ail^R'o ^RtRR RRftR 
wt ^g RtfR-RRlR’ RRfat 


VSV£> I 


(*) r^rr frssfit ^jm 
rrotcr crrj rr ^irhrr 

CRtRSfRt^R 4RS, RfeR 

^fRRR-^%R 'otRRR R^5 RW 
‘RtRR R$’ « “^’ R^RRI 
RQqRW W ^r|^ I RRtRR 
RtR (Jooo RtRR RS <jfst% 
fR^R^tf RRt^ftRI 4lRrtRWft 
^R CR^f^ I RttRR 4*KRt 
RlRRSRR RRR RRt^ RRt RRfR I 
RR ftlRtR R^-RR* vSfRRR 
RtRR CRW 4R> R| ^RstfMR 5 
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^ i c^mt ft ^ 

< 51 lat ! m»*n«i <pRc'©^. 

•Tt? (<h© § (tV'bo) 


“ftW© 
r (« ° i) 


“^mt ^ ^ to* 

fti ^rlft wRc'sfe. ^ 
^rr^ r (<\o $ *) 


faamicM *i«Mj ^ra 


OT CTH m ^FFH- 
Wfat <ilc^s 

^jI^w 'f- 

W 5 TW 2 fFS ^KM TO 

ftW*t TO* (wfowo *RJ ^1 
<# 5 ra fa® *trc<t i 

‘if^’ ^T ‘‘^TO^’ armies 

«jf«ift *R??7ra farfe ^srm 
TO 4®$; ’U (Short 
time notice) Wffal W 
hlfttilt*. CT, ^1? 

'aiiwIfoH, tifa « ;gnt*ra 
ftrt to <ttffa <rtc 5 ftfa 
3tei<p3 (project) 

^RT v&|-M4to *8 ^t <rm- 
tatcS’ftPt ’fam « srffanq 
TO^t anat-w ^tta 
^itcB^i *jta 

fanffc toi ^r$% 

'SHJ C^Tt ^TtTT^ 5 'Q 

upwto, *n 4wr*t 

ftfalt-M *nw *nw 
ftrtnra’ fimfc'Q <?h 

<2tftf^»(^ 1*W5 c^f^F 


? 3 JE 5 I 


(vs) 'Q 

fatSS vailill^ m a s 


(®) R«lw* 4 ®vih ^mf® 
*TO aftfa 
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*8o^'3|H, foillVla 'Q *t<rei*T 




RHRret E’p 
•ht** RR, RT?, 'aft &|^C^a'3 
tfaas | RJ f^J 

R^ffsRR r (^ § c h) 


“4R# 

RrS *T*R ‘R»4I|V||Vo* 

R$OT a*R aRRt ^lf*RR 

rtt '. ct ^rmr aut^i 

^rnfl aR 'SRJ ailfsp’f l” 

Os ai) 


‘«w 

*ftf% ^a aRR 


ip (ROT'S W<a|t« 

Wfawn rhst ^ifu r ^ifii^ 

fRR ^3 m 4RRt R 5 ^ 

•nrafti *iv8jj^H ^ rr 

f^-rm %sft- 
^rtRrr a*R v *0 

Rff EOT, Rt 4*KRt WRc^R 

rjrir fisfc? ^rhi 



RRlR 1^1^ 'pRR 

^rotrotiri i 

R^RCR *l<t<m®f 
£Rt%a rrr rWOTr 

VRl‘iRaHJ-2RRR 'RR*? RR 
Ra|R<|>a|R «W( ^M^Hl 
*tfeR RiTFa to RR-sRRT 
^*RR3 RRRRRR Rt'(FaR 
ERS Rsot \s^R £fF$ ^fa“lFs*ca 

°K • 

(sft% OTt^ca -srirr ao f%g 

crr ioo %g Irjr rot) 
Rgfilt sr f%Rt 

*R5 RJW 
Rf*RRRR I 

Rft foRfi> R 3R 

R 5 ^ ‘RM# ^OTR C^R 
RROTR’ RRR RR *I1OT 'aROT 

*tTHT#?T SRS ^TOTtER? ETOT 
£RR a spTRS'g <<R?. 2RR 
^RRffflt^ 5 R?lRaTa aR 

«fea (^m firm 

V|Rw« CER'Q Rf*t) Ra ^R 
*RZJ afRTa ^RR | ^fR TsRs 
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ftmvli'M '*m *8i 

* 



^ fe*|- 

fssj ^ t&m* ^nr ^rnm i 
vii^ wiw3 ^m ^tto 
w w*rm srt^m sr 
ft*r<fa i 

^mtc^ ’irHt# c«iw m 

i8ooo frpRR '&IIWI4 ^ 

‘Big Bang’ m^m 5 

v^iRwuch* ^twi ^tME> 
wu sw ^srmtpm 

’Ijhlsf) 4 ^fW i8ooo fsipRR 

M *f5i ^rf^zR 
4FTCSI f«s 

Wtrat ^oo ftpRR RTC^TRS 

*w «rm *rt1w *rm^ 

*\\mw *tiM#si £rm s «m 
«ff<pra ^:*rj *i^ *mm (sr^s 

Wtff% ^rffb'o 

wm) 4KK firm <t<too RPrm 

'srr^m ^ *w ^tzr ^m 
*rnm rw ie c«rw ^o 
’trmrr# jwiw<i wrm 

'aiRIWH OTfa W’^s'S ^R 

wpra ^*tt 

^ <m*rnR $o®i*ic*ot 
*tji*n# arm ^8 ooo fliPuM 

'5(lOTl«‘«< %< *W ^2R 
'pww,, <trkr mtizi <t<too 

Wm ($g$ vbooo liiPniH) 
^imi<m< *w <msm ?h*r$ ^ 
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Pi<pU^'sT 5, ^®rt k«t i 

*MftlPlHl <jfa% CT 

'Q i)»'®'®<i ^a| 

~”*jiM(.<1 *eu> I 

‘faatvttfss’ wr to ‘<$<^ih’ « iwn^’ 

t^sfst « ^f%3, ^rww? Mii»ir# *ijmi#)* 

'*i'oj'aJw ^rrsnw? cSfa ^ ’Ijhi^Ih ^forem 

«pn®t ^r?J »*$ *jRft sftjthl 

*m?i ^ '5 tto, pi ^j*w c«rw ?^t *ri'3?rm c^H 

ftw *w c*^ I 

S5p®4<r %ws’ 's^m *n*ft ^srn^r *n i ^ 

a|*f ^5 'TIC!! MHo ^rt’fs C«tfW iWw ^t 

c 5 ^ *m? 

u $t OT, ^Tt^ ^TSJ |” (Vi S V8) 
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Vshs 

“C^TR^t gm ^ ggf|g ^TT^, vsra C^T 05W1 

^ *Tt ?” (<bb o 3A) 


'°<iPk.’ v s ^ <pc^*i, gggg i 

% ^8) 


to ^ ^t, f^vsTc<i ^fto *m ?r<h, 
^?H ? ^TlTOf *HJ ^gf l” ? >») 

‘%mr f% to ^ ^t ct, ‘^rtwt^’, 's ^ 

<j>R*jr^h ^aps*r ^1% ^toi i ^tfpR?ra wv 

% <f>fm^ 4^fi> ^m, ^ i” (^s^) 

«Hs 


•Tf l” O t i) 


(4 


f^r cwtw t^Ro 


^<pyp-a 'at?tM ^ i” (^ g ^08) 


M* fiM? 


tprelrrffi 


i 


?? 


S >08) 


44 


gjfeifrfe 


CT f*f*T vBrfv|HC<» ^<1^ ^%T t%pi*f Wfe < # e P5 W 

^ W*f f (>8 5 8V) 
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*88 Lilli'S « *RRS|»[ 

»nssfl> *rf^R swim 9 ff^ e r® 

^fw f (Mr § b-) 

VaHs 

jgggst c^r RwMc«t?r *Rt r (««»»«) 

“ms^R mjR Pr??mt ^«?fr OT'QTn s$ts, ^sRt 

wrsr ®i<h$c® s#jr r («}»«*■) 

> 

“®*R^ SWIM ^tw? ^Ilfa«t<l ^?R r (^§i8) 

“c®rr 4??. st^wshr 

1s#*t®m'8 l” (*8S8br) 

“'SIlS'MlSl CSS Wfl i£R?. sfMSW <3 St 1 #M c fiR5 $*lf ^5 

wrt m to*r w.^ rr-%r wit sks ^ ®RifR?R 

£|f® Tg^ R |” (vDfcg^J?,) 

V sHs 

“tsR rr ®sr ms c®rr «tf^*n®iws r (s^sss) 
“c®m<n fa ^sr R*m<iR ®fk®s, 4s?, 

<pRc^ 5. ? 3F*R <pR(.va$, St ?” ((M)°£S) 

®rRRf 4W 4® <RF^(< 4ta StfBs (RSKR 4®f*R ©5 

sffa f^m csr^csi^; skr* smj £fm rrc®t ®ktr 
* rsfw<i$ (ftstFR) m c f i mrc* 'simm rwr^ cst®Rj 
rsc® ^r ^ wr r, rsrr ^*otr<i art© f^ssR ctskr st® 
Pi's ^ i tvs i ^ k^Pt® faww ‘*Rfa®R <i<M«fV ^twt fscs <4 
fsw esc® sstms ^ r^r crcs rir cbSt rrc®t, cssim 

vail«rt4i <RR 'Sftfs ^5st® C®R 4® R^RtR WSR aRf^S® RR 
$«®ff® f®5sR RtfR ^t® *TCR arm ^R® SS (*R®FR*tt) Stf® 

fstR intscs ®rr ms stf® csst ^ sc«r 4® 

« fst® arc* rmm*ihi\o ^rrr^rrt «rr ®mcs <r, c®r Iwn^t srr 
©rr sw 'ail'sw $kR I ®aRR fwR sf®rt; fa arcis ®st w® 
stis ? ^iswwi ©nwws «A fwR mtiftfspT ©nrn®i*n 
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■Rfc toft, w 

Irsrr fsm f^t mfR'tR Rmre rru>cr rss 

'srvjh rnf® tm rr< rf® c^Ht rf 5 ^ <Rt 1 
fRRstRTffs ^tt Rmfl w»mt c^ sRsfuaR %rr r^r rr° s 

*w -m, ^mr wmw rto c^fkrn mmm (r©j*w) 
^c®t mnm 1 

« < ira ^’T^tf^s Rm«» r^s? w° ^RRflm %srm 
c*ffetRtR 'smr ^ ^r*mom aw fef%Rj ri%r 

tofl 1 ms’ skrr vjsk^j mcmt srf^mtRR 5 

i *m%’ m ^mrn^t c«r^ crrrr r ^Rf r*er 

rr ssf%^ m ^5 rrr «nw, ^rr rr mf^f *r?r 
rircrr *ra '5fmm v Q rrr ^fB <psi ^^ag ’^r 

crhr rtmir$ rt 1 srj rr?. ^ Tf^gf ^gf 1 wm-R*«iw* 

ROTtRffa ^m ^Cvo|>IC*0^ Sf«m ?j1%R RJl*rtEfC®T RtRt SafR vff5 

Rmre RR«f ^crcs 1 ^©krr wrt RRRsrn ^ fl^Fot'o^ ^mn 
^•ui^fa ’fi'iJiwH 1 rr 5 c«iw rr?5t rrr fRRfsH rcr 

crhr R^m rnt af Wr§ rr?# rtmrr rrh Riait rrrh 

^<i^m RfRR\sR rnfftm ^rri^ #f ^cr 1 

m’ anm rrt ct, Rmtto *[%© rrsr rrcrr % 

% rrtcr *r$rr ssr^m, ^rm cr ffifa rrr 1$ ^mf^s wt 
rir %fR ssrm*m^t (RnRrftR*^) ^fRR-^M«ic® «&rcsn r^ r^ 

I^CR* R^s 0<P«1W»i I 'RRf^ RRRRft W©R 'SCrIc's 

<j i *TPr<ic j i'Si crcr sRmt^sR cRtR r^s r\5 rwr 

R^RS^stR RTCR <PW C<I^R'©IC < 1 'QHJc^ C^f5 (?mt ^f, 

1§^ t'oiiR'oiM ^\% ^rnmt m^R*m ^s ^5 ‘Star 

city’^t ’trmr#R^ «fl>w c^tt <&* Rmm 1 ^ ^sjf^nmj 

^I'SrlU 1%f^ ^ (Rsr *fwm RR«f 

«Rws« c^h ^m^n c f'3 ^rf^RR rt 1 

m’ att*m «>w® f^fR wtta f^TR r^r 4tiic*n 

RR“ RR<mt I R mRf?rf& R^tfRm W ^•‘It'o 

^}tem mR C«RRS «R5 ^vQTTt 1 R^TRR RRR CRTRRt 

RRRR CT, %fR «WT ^R ^RWCRt R lRf)RRRR< ^TtR« 
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* 8 ^ foflluhs « 

Wt<H I %>K< tto 4 C*t*l «>MC*H ft*im to 

*bF C$RW ^sf ^*[3 ^T ^ I 47® C^SWm 

<m*T Cto ’Tt ?Rm I to'Q Rto^lWS 4 ’jftt <tos Sf$m ’jft? 

^4<K c tt tot, to ?jfk to <f\ ^ f^o? | 47® 

•I'S'l'olM ’jg ^3TWm$# 4^ W Sf^W f^ *K57T *tU5 

7©mrf ws 1 <tok>m ^srnm-to# ftorto ^ 4 ^ ^ <s*r 
to toto 1 *£» ^wto ^m^iiJi vaiw^Ui 

4 w^f ^.w <m ^k<i(.*m w®mR ^ 5 -^ 5 , «t° , ft-7&mt, *mtort, 
^IM-to, 7 ft 5 t^-' 5 T5pTt ? t^, W'S-’M'o, ? tf^-' !> ft=Tt ^IWc^ *Tf, 
npt ^n?f ’^Ra*T 4^ WTRm to'W ^ I ^ 

^ *1^*17®? 2f«m *im, cwtct to^rt^w to 

to to tofa to^m tom w ^^c<ih 1 

4?*m v sK^m ^mic's* w^r ^rr, 'Q-^rcsf ktow 

’jto ^■i*|^f '3 < 3 ?F 4Wfi> 2 f^ Rwlsc*!^ 1 t f7*m mWRm 

(mto»nm torora®*’ ^1 4«Hi'SI'o tot *& 

ftor 1 4 to wm ,? m-tot vih^^ustoq to 
, snf5?r 'G^m wtto to t^to 5 ^©m^T® «trsw 4m° 

^towift 4f <i£j<r>to *R?*m ^c*m fto> wl^lo© sim^m, w'olw 
c*Hitoiw to^R^m *mr «^mtai frito<mi F§f^ c^nw *mmR?m 
^|c5^ <mwto ton^m ^vst qtw 1 4m^ 
4w 4w <ra to^ sm wi^lU c«rw «?f to tomiTa? to 
^® *iw ’tom w© >ii^H»'q to RbTtiw to tom 
*mm 1 mto^m tow, £ti?, w 
^nto^r to *i**iiRv 8 to’fstfpp^ torn? to ^w«i 1 
^m cto? to mmw ^*if^s ^®nm? 2^ awm- 

to^if%, cto^-torf « ’fwm, 

' p jfto^s «rwmto , ®t^m ^®mt to ^ 

c^^rtto ^<itim %r 1 

fiblM* fiRT5W Wff%? 'SRJ cto^s ’#-^ i f 5 t c RW 4RX. 
fiWj ^ 5 tot 5 t e RW'Q ^w^tr?^ w?n 1 ^ 5 f- 

^rmt smt 6 ^^ (Documents) tom w^t ^ 1 
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tos*i ^toro to^-rot^TOF ®fa toi^w* tofa 
#rom tom aj^r to *i4t«m 'sn:^ ^ro-tom *«mh i 

TO® ®*mt »||V|HJ ]W toTO® 'Sj^p TO tW mT I ^51^ 

Rblw<j to TOf towj TO tow ®iw«w> tolc<m (TObri) to 
<mw ®rrart toto tofw fttoTOt ^-toiw <i«itoiwm ®*m 
fro toto TOwm cro® TO’tto® wt^fc® to c*ftw (TOR I 
to TOt tof to, ftor to, to^s tofw ^r m a? totomt 
TOnft c^trt cro® to® ®mtm «hmw 

CTO® TO *ft¥f CTO CTO ^tolC^ ®*m to Wto to 
C*FW CTO I WTO CTO M*MH CTO *K$ TOW mf I WT 
TO3TOT *rfo 2TO TOW<J C®®<T ^TOt TOW I 

toww V sft*m toi®*^*, <ro TOn^ towi’ 
TO^rotow tow ton w, w tor toro tom toto 

^*fat ®TW<J TOW ‘®%’ ■5fT‘TO ^$W TO TOT, (Tit to*m mto 

« ®?rwm v^t®* tog to tot ^rTOtr ?ptof to TO*m 
tomro w to (to wrw m, toc® mw m i 4 *r to® tot 
< to TOtoro tos to *rcto ^pto* TOto®, to to torn? 
tom fifsnw? ftow to toi tom ^ i vie to fitrot 

to tow i w totoj^ to to "to tot tomtom i^rro 

mff®w tomm to to mto to tow to^TO to® toiro, 

*3mfto « ftotfJTO 'STTOTO to tot filTO CTO TOm TO l TO 
to to torn® TOTO TO® C&TOT-tosj, TOW WR TOT 

cro ^fto TO^trsr to rwtw mro topi tow? wr totow 
TOmn cto ^fro wto tow to-torn tow*t to to tor 

^ICTO TO TOT gto? 'Vto ft tom^m? ^-ft ? ®T 

m TO ®TOt fto-TOpT tom TOW RWR TO TOW TO TO° V 
®Tto TOTOI tofCTO TO-toTCTO ^ITTOST TO°vtf ^fCTO 

toto to ^ to to to to® 1 ® to to^to to 3 fto m 

^W TOT TO? TO>® TOJ TOIc«l tCW, W 5 ^ TO*T ^ ^TOT frof5 

^tot ® t^TOm mro to^rcro tow toti toc® wto, 
®to ®m toit «St f^TOro to c«iw tom tow tow-to^t to 
^w i tomw TOj-f^«nm wmrom wttot ww to <5w to- 
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*8kr fu'qh, 

^iRrnt r#* r*cr £f^s Irrcrr «# sn^t#© R^rr $5 ^toi rtcr 
«* rc* rtrtr rto *jcrr fRto to tore 

*rpr ’pi^iw cr*t r*cr £ tor c«rc^ ^ *nre<T ^srj 
\sm$hi ^Q?jm RRre rpkr 1 

^*m^ra «R*re $<^iw« *tto ^tot%RRC5R R?toi 
RRt*f c*h rrtr *tr ^rtr ^m\ ftore r^©rr toim 
*Rc“R ^nf%^5 RctoR ^TTreTre'Q <1RR R*CR CRRTR CBfct rrtcrT 1 

R' whs 

^rtrrrr 4 srmRRi tR tom *ir ^tcrr rR frsft 
4R?, ^H$f<H 'Q*lEllf?lto ftoR, Rt *fa « 

4M^81 R^FRJ ’RRFt CRCR Rmii&W R^RR fofellHD STRIPS *RN 
RRffS 4tR «<Fret *ftoR *jto 4R^ iRRR R ^MwS. RR, 
m ^ ^ <}fs|% WtffRRJTR W5JR *#RR R^ftofR Rtto 
IpRtn 4C<MlM$ R*MJ RJT^ftR R=TC© ^CR I 4^© R*Rj CR 
*jRtf ‘Black hole’-R ‘Event horizon’ RtRR 5 4«1MHR *fCR 4R5 
RRR'Q R1RR «lffl w* RR Rt, R^©RR *jf«ffR ‘RtT< toR’ 
Co?jCR §^GtT-$R?RT RJR RTR, ^RTR ^oR oifevq ^C®f RvQRt RtR R, CR 
‘Black hole’ -4 «Pf5-^ CR fa to ^T RltRRt R&TR toR 
to ’tRto'f RRre *flfa R I ®RrJW Rfa R^R (RRR *ftotot 
^tlR^s RJR 'RtRRR RR (RRR RRUR RTtRRt ‘Black 

hole-?’ ^n^sftR Sj^5 tolfi> RR fa$ ^3RTR ctoffij *TF» 

RRCRt I ^ R RRC3 CISCBfl ^ 5T RRt R^RR fa®R RS^ toj-RIR 
RllR^IBM RtRTCR RR 4to Rl^ f$R^, f^¥ 

RW^fR^sR SfrS^tR ^3FR RER ^tRTtf^IRS Rt RRfR^5 R RTRU® 
R J ^ c fRR:‘ c 1 R<, ^ RRfCR fRSR RRRR tRRS tsOR 1r^ (RRU$ RR 
RT I ^ CR RlfCR to vETTRR •'SIlWlW^ CRRR *RPPtf 

^RR^TR ‘^RRRlRR'’ ^ WI RRR RTCR 5 I 'STR^TR ^flRTCRR 
R^RR ^RTTCRR RTlTRlRTfR R^RR toR ^Hi*lW< R^C*fR sm 
to-R^Rs’ ^RJ i5R^ Rm ^fR’ RTTRTWR ^5 ^CR to^ 
3RCR, RT#t ^rtRTTto 5 Ito^TRt RTlRRT ^RtRRRS fRRCR fiTRTR R^CR 
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bo?l, 'Q RdIu ^8fo 

* 

^to cto! Rffttos to? rto cto* (R?[ c*r® to 
rt i ^rmr ®t Rmit to <?rr fare Rttoi i 

RsalW* sTf® «1«-W»M «?P ^5 ^ *!®t%® 

'SUlwR^H toR*! R«8|^l T5T8 $5$5T RKR 5 ! ’fttotRR* ^sjp I RRR 
to? Cto £}«J1H|M<1 R® tffactof? WU ^IWM 

cwr *mf w wr to g? sff* ^u ^<wi 4 H 

RRRR, ®RR *Fs-tolR?sR Rtoftos ^ ^03t «4M«U to to 

tot 4>^<i4 ^tr i ot totoRto* qm w? to cto 
RR(R CsrlliBt Rt WtRtR Rstto Cto ^tWttRt *l«ft4» RJtR- 

RtRRt 4RS, ROB f^s RRTC®t, <Rt "TORRRR R’HR^ tot 

rrjr srrr 4$mr crrirr «%?i to *iM4*i^« 
*jft? Rtto ^rs-Rsa fRfto>1R fiftot (Exibition) 

CTOT RRM I RRR ftolt# R^lto toHR RJW RT^t RS5 CRR 
4R?. 4R* RgR toTfW wm Rto’sH W toft vailRf's R^$R RJH 

tBPl«»l*f to I WT to®Tt® ’WTO RIRRRR W^f% RTfR 5 
®H-R«8|W <^H ^5to? RTSrJ R^efRtto 4R?, 

^to C’H 4R5RTCR Rto* stfR >|RW<| top | 

totft fts tto to^i < Tf'Q^?i 5 f >&*o rh ctos «iwtot^ 

to RW 'STtoto*! 'ailR ^'0 ’IJMI#^^ ' 3 ’tR 1 ®IRRR® 
Rtom « toRRt ^tto attorn Rtto 'aW^R 4?sBt RiR (RRt 

r^ rsrtc® w to 7 ! i 4 t toi to 
(Spectroscopy) RttoT Rtosft to!#? to^o mto 
?%! ‘Red 'Q Blue shift’ to to? 5 !! to CRRre ctoR cr 
sR^to tor# to*i?r toto cto RtotR gtR r?r i 

^wtf tot#RsnR<! 2fto fRto#RR ^RRtR ^ 

«Pt ^ g 5 ^®? i to ^rirg w W!rr- torrftR^ 4t gw®T 
*mm to* to toto to Rto to^ totoR to 
toto R?Rf^s to i tor#R^t ^ W to to? 
’tf^'G (Rt ^“Rn^s g 5 ^® i Irs t^Vi ^Iwr’ to!#R? 

Q 5 ^ « ’to <5?sf& ^ CR*t RRC^I 7 ! I -toffr® Rf 
‘Habble law’ rRr Rrff^ RT® i && , Rlc<i e i R’-r® tort# 
R®t gw RR^, ®®t tor? *toM ’to I 4to f^g 
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W° 'SJfl'aih, foilhl'S « 



fms 

“wmi vrmin ^/t ^Rutfk ^*17 (j<m) 1 

*rmt *rfws zffiztfs vwfirZ'ia wn vrmt r 

(w g i*) 

- 'srt&rfwvft iwwt PsPj *ff« zm' ^s 

c5f*rm+i fizz zzmz*tz fit* vifim zm wicw w 

zrfsm miRcm sffs c^tzt w*fa m® w ^/ 3 wffat ‘z&srW 
sttmrnz m 37m 573 jfzm ijftus m m 1 
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fhUM Tftfc toft, W 



^iJ7o 

“■w 57 w (ffjFftvfayjzz) mm mpm&m mz mm 

mPm cwn 7 « opf/r ^377 ^737 r (w s <t, *; 

- mzufmui umu*t ftrzsffl mw m^um’ cUPfzmzm mum <m*m 
cmxfwuFtu ^mpfu * 1 77 * 77 # ^37 mrSfcs mfu^fv cmu&rnifitu 

(Spectroscopy) mum £ umr0hM cu nmiw-*f<rm cmm 
mmmstzu vfifai ^pu uzu ms%, m 'szuu cwm mm mz*rm uf*0 
<ms 'Q j Pmu (Red and Blue Shift) mmu zfflU <pwi i 
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fmsw 


‘fafv wmws^t fafn wfmtfz wm ^j/wm 4?? *nft wot 
^m v £mm e m^f r (<n s e h) 

- £tU5 *tfca ■ wllHfu ww fax ?us ‘Bign Bang’ 

ifafaimz'tii www srt 37 ioo ftmrit ^ 'yimw 4$ vwfa/ vta 

'Sffof Wirt WUH 4*K W$ 3f ?« tin f&RZ WMlfPoZW *IH C*tZW$ *KFplJ 

&Fsw$m nm^fasm *rfar yfw vfifai <iw^-*i<rrt<! cw& cw^wt ^ *K3 

WZBfi 
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^r»rora toft, « %nr 



“rnmzi mrfii mfwifs 4m Smfirmm ^/iw# 

¥c*ftfas mfafirzma wu r p<? s 

- 57 mmyrnmm &5U5 firm srfmf^ ymtirt vm yf&ffoa mzn mz<n 

4<f>firc<t> mmr ^msf mmm firm* mm mm, mmfwzm cmfir mtfir 

rnm^i vfifoj *¥5 mm mm / 
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fmg 

cemfwrizv v% ftw*fa cvvftm i new, ’srss^iv cvrm witus* 

<&R vrffoR ^fkv?" (80 S b-i ) 

- vwniffcrqz vrmm fvFt mv vm, <3zm m*t 

mu ft+iOPs * ct ? «jw tfcttffa vtfkv cwif> vzv vm 1 4$ wji stif&v 
fiiWsf spr '9 f 5^5 vf&grw vivwlm ^mv vji^ffi m^tv 

vtmv vmrUv vriffvz* cstzv-^zv c$i$ vpsvivjvm 1 
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tor wt 


?Jlf$? ?? CTO* \5t 4to fto% TO? cwt C?ff5 K? I toR to 
?1R tow *ro?? «Mto£’ (Hubble constant - Ho) TO? 
tofTO <K?C* | f?g TO^WR && ^ TO5 tof§ ?? 
4? to?!Rl yt^<3 ??R?lfTO SQ TO I R?fe, 

V = (D=i^, T= *m to* V= tot??) i 4 ?5toc? 1?g 
TO??’ T (R* TO? 5 (Constant) %TC? ?Tt?JT TOR, 4TO? T-4? 
"SIR io, 000,000,000 C?t?> ^0,000,000,000 ?*?? I fR§ 

TO?? srr TO C??R C? to TO CTOt TOCTO ^C ^<1 (o.^ 
1 *iPbm to?rr?) ?? totRtros tot?? <2-0 

to? (^ to fto?) TO ^ TO I 4 %TO ^00 ftf??? 
TO?I<H? RTO CTO ?TI?T# to WWW 8 ( 2 -, 000 to? tot® 

to TO^ 1 ‘3c-295 ttoe ’iJMI^lfiJ’ 4to ???t? to 

(R^TO TO c5o,ooo to? toTOlT TO tot?? to C®?to $t® 

to^ 1 ftot%i? wfww cBPicto?? ^3 tost Rtto 

i«,ooo fv|fa?H TO?RR? *jt?? Rgto^ RTO ?Rtfa ??< 

TOTC5? 1 ‘OQ-172’ ?R? 5 ‘cTOITOfiT CsftR cGPlUM? to 
to?c?t?i ^%tr ’tom *j?t^ *iiR$'s to^, c~?<t>da!csnto© 
<#??? fiRlto TO^ CTOTTOft tot? 2 TO^ TO fco% TO?R 
to ? 1 ® ??R $t \5 RttE^i TO TO»t W RTO? ?J?TO? 
CTOITOt^ TOTO ^ TO TO TOTOR R?*?T to^RR ?f§? 
TO? RtTOCR f?® 7 -?^? TORRt fitt*|? TO RRTTO? RRt? 

TO 1 tot%T tom ?*t? crtoto *}f^ c?t* ii,o°° torm 
TOTORTO *j?^ TOrr RRRtto Rg TO TOTO to TO TO ! 

f?ro? ®?j ^jto? to^ to *toro c*m Rt?f?; 

??* TO5R TO? TO TO'Q to??R TO C*W TO ?^? tot? 
CTO 1 TOVfH toN?<Jt f?TO? TOTOCTO WRTO C?, to CTO 
?® TO TO? TO aft? TOR? to? TOR to TO? TO, ®?? 

?mro? to ?s? ®? « ^fTO® tor% to?to to 
mtC<P 1 *to %?t^ toTTOR (Fitez Gerald contraction) ^?® 
f?«9i^ ‘tototo? tor? ^itto mto??’ ‘E=mc 2 ’ 
fiRtto TOC^ (R CTO ?TO^ to CTO5C® TO ? to? C?C? to© 

?ro© toc? ^? Rtff^ toto? ^ to?? to?? ^tor? 
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J 1 $Ib'S *£* I ftWM W *t* < 1 llvbcu *ft «|fa 

(.' } 1C<PC'5j <5>0,000 *tt*l/C*IC<T^ *5*1 *1* '©|*C e 1 W# Wt^f^ sfl* 
(to *ffFa *£* *tt* I ^RPRW *ft *tfw *tf^C* ib''b,^.br^ 

^ntto^-^. iftw ***t * 1 * wtwi wn?n* *Mt** *rt* *ftor« 
*gfi> ^N«it*t *fto *pr wn* *to* sit* 

<tot*’ (Singularity) w*f*tr *1*1 ^«t| 4*sftt top® i *to 

R'Sat^l 4 JM'Gh qw'G'sr’ (Handrik Antoon Lorentz) 

slWH ^*1^ (TNt* C* fj'S.ooo ^tt^/GTC^ *tto© *^* ^lffc><1 
*t^'Q 4 * w to tofta© *rt* wt* ic wm i iw,ooo 

^it^M?^ ’ttora *§* «*’ *n* ioo% i 4**13 *f*t *s* 

?rfw wm'G ^ c*rc* wn^rt* *[fw* jrh *t* *rcw wiw 4gfD<i «* 
c*ft* wft** c*N*tt*J* *to wit* cwr (Infinite Scale) 
TC®T *TC*, *to W** TjFI-Wtf* Wtffw m (to T* 4 W 

**t^ R**xc.'s to c*ffe*, *iwt* *t* cw wto to 

'oi%*'»im$ *i*t ^c* *ttw i iw tor wtto® *v3*t* *i* **sr. 

tonto wto *c?r *t* i wm wt vj^itoa ^ «?p *«*i* 

< 3 * WT*«, W©* 4 Wl#* W*j*tJ 4 W V)*!*)^ ( 10 " 

3 xm) fill* wfi?4lwl to, C* toto® w* (mass), *1*1 « wt*f 
to *«f*ii'®)'o, wrritw 4 ^ wit* cw i wi* wt* wit 4*5 
Rwi^ *r£ **mm** wto to^ *Rprc®(t wpspiniffl* 
*© toto ^c* wi m«jm* *w Tpspynto 

w sn* *0,000 RPum %wf *rm *xrit *w*t* **tomj 

ioo to> ’tTHI#*^ M^ltor * 1*1 iff* 6 ! W*F© **W *£*t^ I 

(C**|* ^j*Wt* Jjli'©'^ 'Q f**t *Jt?fl tow-i) Wit *W5TR R'&l^t^ef 
c*^ c#p^t wt wtwtOT? **itoi* sn^itot* tos 
*sw*tu©<i sm c 1 * %*f*t* cto * 1^*1 **iwt 5 tto <<s>i^*<i 
i*i* torewit* *tto *rc^i 4 wm c* ‘ s ^\ 

arm io,ooo to** wtt^rt^** ^r^* *rc* sn* ■^*rto* 
stmt* ‘*tn»n#’ 4*° ‘cwr*mc**’ % *rf*ertw *Bc* wr iH* ^tw 
^*1* w*j 1 to fjjsfaj ww 4 w*j (* ci»Pit«n*t 

to ^ ^<ic^ii *rc* wt* tot c**r^s *n* *t 1 ‘*um#’ 4*^ 
l c^f*pTf*’ d?f*iwfc*i* c^'Q tor^r *R^ 1 
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ini fcsff, •[•rdfi-w « 



fU3)g iOo 

'iPTtffa 'sfttm c^fm, c*mzu <m w firftv 

h*fiv<1 /” (*) g io8) 

- wt uztfuw uw^fvusu sms fam nmr^npi 4 ®fs <w&, vet 

s>l(.hU Sib'S) Ffc^fft JW §>/S'a $£va ?//£<£ / %Rc& SITU e \fbr *^5 CWlf^ 

*rtmu*pf tfuuq *imr 0 iuT<i 0*1*11 utmi nf&a <ifw zrfifr » 

?! mv zFvrmi y&fa ^mw v/m# ^ / 
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*Mr^?T3fR, folUlHa « *RRt|»r 



ffiBg }V3> 

“vrtfi <$ W 377 5 m 3R7 W ^#?7T <?/#, ?7)^f '^‘■Ffitil <3 

fmrifa 1” ( <b S }*) 

- srw 3)ooo cmfi> gzvq ctfte vi^wt *imrit wr?® 

5wrw Wfv frgg 'snffe qRK e t vjzb%i in* 

Rupm *ui*n4kw 4$ im ggrus i 
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*j*rarct iitit frsft, « %t* 



ffcss 

“vrm*t7F&^l « vnft*m 4*mn wrwi^ /” ^ 

- #77 ifioo C^0 'atlt.tfl<p<i4 *j! 7cvj (T^J? *iiMi£l ^fjfw 

Wffc ftftni fapFs mffc mv ^us *m stvs *# <3 

m*nt wtw 1 4 us frq farm £f&& wwm <fes£m*t 1 
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*«so^T3JH, ftfllVl'4 « 




APMM279*52 55 



1, ■ 

ri* *«••#* *^ Soffit M • « »• ^ «> 

r Si® -S * 

•■ ?36lP Sfe '? 'T; 't" : ' §*; .“• 
*«& 'IS®! ■♦ ' i‘&| 

.>f 'H$V; ■ i*' '^V' i ' P f "• ' * 

:. .'"'t&Z' ;,?* V ' ? ^-> r V., - .„;- J 


fusts ivro 

“w <£ (*tmr 0 fo) v*r &m w$*ij &zt wv r 

(<tv Si) 

- yimiHii w<j$(/w ^ff?7 i<?oo (^ 57 /? 4H*ii<M>f <:%? ^3377 

ym^t/cymm <$f*rmz*t cw*i im 1 yn w ^tw ^ 37^9? 4 ^ 

(Singularity ) •2R3*t <lRj<t> *lhiifR><i Rtfl*! 1 fa 

vqpBfMfeii 4$ rtfcr from *ryirffr$ y$ft>\t> my? c*iz*r 
oy*i vm cw m 1 
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^PtORT Tfli ^ 



‘‘^^»/%t srm & mwt% 37137 r (a* s vs) 

- srm *0,000 cmift mjt <ifp mi im iwsfizm cm $m 
it'ajn ijmH} *rm m mjw at 1 mpmmi Pit fmrncm 
mm /%? ostpt- jpa yfppt fmp3 sn?m mcm mm 1 wn gtt mwm 
cmticm myzi j mfam m$ *rv tfa irnift* m$ mm m iz&$ mi 
33/# mtcm ®R 7 mrcm f&m crnrn ^Ptm fihm&i cm sffm msj *rm* 
mm m cmi m 1 
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^ faltVW « *RRSW 


vSatow * 9 







mt/k 


m* 


&MMi 



ijwlM 


f1 *fr|PriW!& ^ ^MQvfrSiM: 







^ £0 Mj* 







x - ******* 



qM* 

J»rtr» ‘-‘Shm* 


i(W ► 


’*!>► 


*1* * 



'V.' VK; 


fftZo i*5<? 

37/5W *rR +fiillw, $fv<pf & w ^ r 

(M t <t) 

- awwmsa sms wssr *itw# « cmMa cmv vrtm 

viwiwfiliw c**t<t>c$twiPiF5 s/faFfos ma & ‘cm « j *mjn m, 
frsetftm vr faz*m ma *imr0i « cawmaa *nffas a%a 

man j i 4Rsfit tumr^ta fafv$ 'em « j f*fw>’-4a *tifoma fafvg 

^>£*7 QCl1C% I 
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Wl £ ^tto Tit'STrt to (RR £T$to® TRRrffito ^ ^5TR 
RH «H RR R l ’tTHT# 4^. RRPTRRR ^ ^T» to^to 

4RR ^Wifi's ^RRR ^TtRl Rftsf to 4RR C«IR Rto 
'STRRR (Radiation) ^toto *R 5f^» RR «ltR i ^R* toR 

wr wr R*rt r i ^r<ir ot *rrr *r<j £Rtoa 

‘N AS A’ -it wig?nft-^ooo^ 4<F fi|R>wiiW i 

wtRtoR r*pt ctoR ‘NASA’ 4^tor 
»ff$lfR ^itosH^a ‘The Compton Gamma-ray 

obsevatory’- < p'® < p ii,ooo 1toR*r ^srfRTRto fifl^ -^R 
^iR^a ‘c^mtRR 4c 71.07 r d, tc¥ ^nto *rrr ?trr c*ti^r 
toRJT^t sRR ^PRR I to© ^?R5 <^j <Rto toto^ efR 
sffis toHR 'SilR^'o tSf RRI*ilw<] (Quasar) «*R »RR <H*rtoR 
&& ‘^JIcGoH^B’ to 1 ^oR ^R'R totto^ ®TO 

^PRR RRI^RfD '©R ^Jt*R^|R ^tCB^ I 4 ^TR <t(t to 

*R 4 ^Mto $*Btf'©l tofe *RfR cto I ^©8*R « « 
*rcqj ^ to 1 ^iMto to 4 ^ *rr©Tr smnhi 

$**«1'b| wi rr sfTR 1 <tolw 4<t to© (Gamma- 

ray emission) to* tofo «WrI *jR3 «to '■*!«! to 
CTS®T (RR'S ^RTRS v5fR^ to RR C*tE5 <R RR ^C'O^ 

to®R to to 4C44IM ^»fj ^R RR *ftR, 'SlRlRO 

CTto*fa5?T «f R CWQ4 ?RR ^rtTToR tot RRRrRft Rtfi>-Rlfi> 
R^2i “tot (Packed) '^M^R <R®t ^r r^ss ^ffRfR *tto 
*RR WR ^RR ^ 'Sfl'fto ^Tt*R TOfM *ito 

(Rift Rtft TO? <tfm *fl?R 'Slto) ^RRfptto to?R 

toa<t to ‘5RfaRf toR to* QR ^to I ^TR WsT 

4<J ’5WH ^^4 i£l^ ^RffR Jit to ‘RffR 

f^R 6 ! (Radiation) Rto ^R ^p^afto £R*fa 

^Rto 1 ^ c*r to c tto w^r ^r^bj ii??rmRj «m-r tto 
(Gamma-ray emission) ?RR 1 ^lR ^??PRIRR ^R*tTR 
^ t>®MI (Singularity) «tm <PR ^*0^R 

toN w ’M-r RtoR4 to 

ftsRR ^r to 1 totRR ^ ^ntoRft totoR 
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^»8 ffl'siiH, formr® « *rppi»! 




“cuimi vFT*ij$ m*i csm-R&iw) § %fm span *rrs tfzFr r 

(b-8 S ik>) 

- ‘ Compton Gamma-Ray Observatory’ ^ /^j% sTPR 'WUfcfffi ft°*t 

•mtfirus 'srm*t wm ^rsm facw 

cvfp a ? mi *ff&$ £[fv ^m’ vw <rt i 
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Ct"tW3 'JIti £sft, 


Mtstfcfartpgariswtp nwa rays 

Scientists using the Burst and Transient 
Source Experiment (BATSE) aboard the 


covered that a distant quasar continuously 
em i ts low energy (‘soft*) gamma rays inter- 


This is quite an achievement because 



haw the accuracy lo identify individual stars 
or galaxies. One way to overcome this handi- 
cap is to use the Earth as a giant occulting 
disk so that the signal of a particular source 
can be identified as it appears and disappears 
behind the planet. 

The quasar concerned, known as 4C 7 1 .07. 
lies about 1 1 billion light years away and is 
extremely bright at radio wavelengths. After 
painstaking research using three years of 
BATSE data, Angela Malizia from the 
University of Southampton also recognised its faint, low energy gamma- ray emis- 
sions. 

This makes it the faintest and most distant object to be observed in soft gamma rays. 
4C 71.07 has already been observed in gamma rays by the Energetic Gamma Kay 
Telescope (EGRET), another instrument aboard the Compton (lamina Ray 
Observatory. 

The quasar is probably powered by a supermassive black hole at the Centre of a 
newly forming galaxy. Its average flux (the amount of radiation reaching our tele- 
scopes) is about 1JS that of the Crab Nebula, but it also bursts, although mil simulta- 
neously across the entire ^ectrum. 

On November 2D, 1995, it reached its record optical brightness. Then. 55 days later, 
the gamma ray emissions peaked, before fading back to the average output three 
months later. Accord in g to Malizia, this implies that the source is only KIO billion km 
(about 60 bflfion miles or a third of a light year) across. 

The cause of the bursts remains unknown. However, the quasar population peaks 
id about the same distance as 4C 71.07, so I be ability to observe these objects in soft 
gamma rays may provide astronomers with important information about their forma- 
tion and internal processes. 
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“stuspr* smew sjw af&m rfogw) 

- ' Compton Gamma-Ray Observatory' «/<$/*/ Wit 

stm srmgffrtmi emmm cv *ifa e tfev wtj ewft 
mv enm, 

Z&Pft "Where are we going ? ’ 
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f&ZS iv5 tr 

“*w <ti$ '*F 3 *n(t&r<!' cv*n& w?wr« 57, j# cmwt 

Wlftus $3! 43* w ©SnsTT *W /” (■(?•* 0 ° q<?, <te) 

- sms^frRtV WmjffoMfcP *TffFo 3 *T? f$^S 

W*U frf&if ^ItfRZ 5 ^T&Sf sflfitni 43’/<}c<P rfcftffc (TP® 9 ! 

i%rsn*ifv<is firm esc * <^7? 3537 3^ 37*777/^ c^i 9 ! mm*tfvv *mnp 

fiTKV tfjmifa (&U 5 Black hole foil ?CZ ® 7 ? 4^/33* g/^ 

3*72^7 3*37^ / 
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fB Ifg i'Sh 

“vrtft <$*& v input srt fi w*fa w *pfzvt <wfo, vwzt 'vz'mift « 
fF&t*ifa r (& g **&) 

- wRii q&sffusa smgfami trims */w m*i 

*tmr$fozFi >t$ft>u ?cwcw0?cv <&m faimn fatfc-farfr 

‘gift* c$*r’ Ffffcs jf? *fp*t w& *MWg*Fin ^ ?s? 

Z*f ^fcptfj 35 z?f cwn t iRF! *111*11$ V3FZ*E R*xW (Singularity 
CS) $*1*1^5 l 
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^br^TSTH, fonTOFS « 


1??-?j 0 vTO ?>to fro, c?TO <s\ tot? 

(10' 32 cm) *m w«? sm to ?pim % i to 

?tot? toto?, ?®wto? art? artoto? ?jm# ?t c<t>utiTO« 

^Spto *ttoff® *R *R ‘>1*1 J^’ to^ wc? to ^*u WTW, 
*Fa*$sR *^pr »^»r ^sro to? >jtfc? ?ron? ?to ?c*r 

bMC*H I C?R?t Wt TOT# m *0,000 cto WI TO 
WAl^R-TO TOTC?? *1? TOaf TO £f^5 toFRR? 

?TTO TOlbW* toffos WTOTOR totto CTO 

*l«ffa<4*« -t^TO ^sTO ?RI, ?t TO? ‘Big Bang Model’- 

4 ST®T^ <P«fe. I toll rn ^Cftto TOtJ? RSfto C?*f RstRJ? 5 ? 

4to to? $e^incto vB^to? ?^cro i ^n? voi^wi ?*ftof? arcs 

toHUi ?^tc? ‘TO-e? top?’ (Gamma ray burst) to « 

TOtF ?*C? to?T?? I ^ TOt-C? top?’ <£fl 5 fi|b*»lM R?to® 

TO c?, ^®t wt ?toto ^®t? ?TO (Flash) to toi<i»r 
??R fto l SfltoSFRf ^T?TO ?!iRMR<I> toTOTO?? 5 

(Nucleas Ban treaty Flash) ?5ftoVela Satellite'-? 
?tto ?*itoj « <}tot? f?% c?e*t? «*t? wt ?w? ?tto to 
toto? 4 toj to^t? ???? i am am to C'owton 
c?to ctr w? toto torotto® 4??to ?N>iMto c?t?t? 
toro? toe? tor i to to ' ato® ^ TOt-e? tope??’ 
^jf-ff^st 'Q ton^rst ?toie?? *1? 'ate?? c? 'pt c^e^t ?t? i 
tottoro ^pt <$-t& to ?t? i TO'ltc'® c?*f 4»«ito ^??#® 
>lJlCi>*ll^t>(Beppo-Satellite , Compton Observatory, BATSE. 
Instrument ^jlft) ?TOt tote? toto?? ^etot'® ‘mrt-e? 

tope??’ (GRBs) arts|to»te? ?TO ?s?ffa to 

*? i tor^3 4? st^s <Ft<R ^pto «m to?tto® ^iww i 
TO Cto Cto 4 ? TO? R TJ 5 1 W afNtoTO? ?TO <tww C?, 

*?eTO «»$MI'3t'9 ‘nW-tR ^5RJ ^^tto ‘R^SJaH tt?’ 

?t RlR CTO?’ R?to TjfT58 ^R't TO To i to ^ fit^t? 
tote?? aRTOtTOt *tnt Rf I C^5Rt W RRR 5 ‘TO-e? 

to<H’ CTO ^S? TTC?I C? Mto? to?? R’f® ^C5^, 
R^l^l^tc?? '»hHo© 'ot? v 5®i?l ^.c'® “'TTC? 
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Rtfr teft, ^s» 


c<j><hvim 'Big Bang' Rwirr k’lk Rf^<ic c m wifi 
rricrr RfaRC'tR rrr, ^rj cr*ir RRRrc'fR rtcsi <4^ iptRi 
rrr Rt w=ht, rirrrw®i ^•rr'g *r m 4 ^snik sm *fRpti^ 
Rc^nt*!* Rflfl rr (Gamma Ray Burst (GRBS) 
are the most Powerful explosions everfound by 
humanity) 

‘RUSH ftR’ Rt ‘giw cskrr’ fkmRR rcrj rNt*» rwrr 

r^trcr ^ RfRt r?r1^o ^jr rtr>cr s- 

(>) ^oT ^re*t$ srm ioo cR^rff *iji«ii|k 

R?Rffr© ^cr rir^ i 

(0 R*¥ ^t Rt ^cr r^rrc*ir RRp^wm 4 «»«*>» im ^rrm ^icr 
RCB^, CRRTCR WR RTlRt# f%?Rt 'CRtRtRtR Rt'flRt RtCB^ Rt I 

(«) RTtRFlfcs *fl5 R33 kf^R ftR’ '-3 ‘RTtRS <3tCRR’ WfRlR 

RE^Q iflirtR® ^ Wt€k 4R# R&RT'Q R'Sal^’W RRR? RRJC^s RJ«f 

3R I 

(8) £flR CRlk mRlRRR RRC^ CRRtCR RTtRT#QM 

^TtCRtR *lf%®lt« ^CR C’fktR RRRW R^R fRRCR Rff^s 

^CR (Singularity) f *kk rcb^. crRTER k^R ftR, 

RTfR> <3H k?Rt Tjtft R]M#R R?RR ^R^tfRR 5 ^CRIR fRR 5 CRCR 
RJTRRst RtRRt l 

4RR ‘RTRI-ER Rif’ (GRBs) R^JR CR SpfsRC^ R^R 
3jf§R JjMlR*1R> Rt^m CRCR^ Rb|Rvd kfRRR CR R*Rt «T1R 
^CRR^I fRf^s R»CRt RRT RtR I RRsHS- 

fwktRR RRCRR g 

(b) 'Gamma-Ray Burst still believed to be the most 
powerful explosions in the Universe.' 

RikK, 4RR3 fR^tR R>Rt ^R ‘R1R1-CR Rif’ RCR1B5 *tf^ R^RjJ 

RWNR ^flRlCRR 4^ R^fto I 
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“d^/vs/M 37 //V tfmnfem, <? i^stun ^ i 

stfv$fc *n*M mmr ^s%, ^ /” 1 ios; 

- 3 flz®f? irf w ^ ju *y/S>^w stmtERi w fiwfitni 

mF^iZ^t vffwsytfws ‘Beppo-Sax Satellite ’ ftfZU ‘ffift-ZS ^0’ (Gamma- 
Ray Burst) write 57 ® w ^ 

?gr « 7 W« c*f*tm ~$m% 1 qh mwa? GRB970508 ^ 

red. shift 0.8, V 0uf*i fmm'tri mi mu CW& ?? ?? (3737 

i<?oo <&lfi> 'Stmftrf) 3W$!*W3i? smt Z*R £fm sprite / 
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Ai*t«ra ^ fcsft, « %Rt vu 



fms > 8 $ 

“m*a$ tsrus fiw*fa zfmm *rtz*r*F e t *if® m^f zrf&cm 

WV l” (MS •bH) 

- zfius ‘*m-iz iff’ GRB970508’ -<> <z s *o$ <z j;wm mm 
ctfit&n ztziz i <zm 7 fuf^s 37 z*tj Rw<i e fsm nfev 

>57®/ (Glow) 'S ®as r*/^/ ^jt mvflZ <02^ / ^3= ®asr*7^/ (Flash) mu 

jjwiw w^?% fm e w&ti 7 vat cm ^ fmfitm mfcrvz't emus *m, 

W! 5flW 5*7^ ^5- mz ilMtolW 4-*FKt CW<M W*falZl*lJ £PTP1 

mfcl 
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WfTOH, RmiN's « *RRTf>T 



fa w 

fo w ?#?77 cm % foma vmt% zrf&q m wan, 
vpssm fo$n? Shim wij ^sr r 

- *bk>i ffma /©rew rere srw boo fog fog ©ref *r(%tPtv 
‘stem cm ctiPiwM (HST)’ foa ©^ W-re W (GRB )-w wfo$ ttm 
^37 / 43 red s/w/T ^TH 373 i-?oo re//© WCTforf *jf7c^ 

fopmefft Tfiwlffe ^cmi fosstfMz'm vfo) vus 4$ fortran rere 35733* 
?rsf/3 7373 cm focmz^ 33/©3 mn *tfe (Energy) *fl$ ^ mn 

fo*fo zcm i ^r^ifoifo 4$ foawfi> fo&n foyc? «rf?re fcm i 
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fugs 

‘fatfaus fifa yf8 wg*i3 fafii ^13 ^33i^fa m3 r 

(H S &8) 

- ?&5f*fF5<i mg^fmw sffcfiF? *wsm ifi>m wrfifo ^ ‘*m-z3 30’ 
(GRB) 43 C 3 U^ f 3 *fa ‘highly energetic Gamma-Rays’ 43 Z W 

33m to 3 jt*& *if 3 m e t frfe cn 433*3 m 3 tz*t am m3 to faihr 
cm w fass m3 3tcs ctfkwfa i RmzfS miRm* Rm 33 fa? 
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^8 fU'aiH, Rwllll'ft « *RWPr 



funs >88 

“c*/Ri yfiiiii vr*f)(.'i i $$t < j 

^3**1 vwt ?$FT £ r (}8 S 8lr) 

- WC*t WPjfflfft *ooo ?rm t mvffo Gamma-Ray- 

Burst fuf*n nFT-nfwz ^fw VL Telescope fwn Wt i 
fi'&l'fl'M <*7£$*v 45T red shift 4.5 effly C*f, This vast distance 
indicates that GRB000131 occured just as galaxies like our 
Milky Way were forming. t{ GRB rflfa ntnt tt*n% i 

vftus ‘*tm-z?t *&’ (GRB) &rtt *nm / 
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fms >8a- 

“ursteg mft gap] ; gfimf&m, o&ma gffig, 

etfcstf® <ym mm m&u, mfi $$ *rtm r (v $ >08) 

- swt *ffl>, %ooo mz*! iT°*i fa's Gamma-Ray Burst &fwfe e tw : s 
mtUtWfc RXTE, Sun-orbiting Ulysses, Asteroid orbiting NEAR, 
Nordic Optical Telescope, Calar Alto Telescope, VLA 
Telescope, Subaru Telescope m 3W mft wRft mzm, fag 
m lg* s, 1 $ ‘What type of explosion this was?’ Wl fivwsl 

4*jpm gjprr^f fo&t cmpm cggt m % gms wQm’tfm* 

fiz&r 5 W 3 ^ ftw 5 stcwf* eg fgrmg gfcg w*r? 

mmwgf g*m ' q ggtes g& ^ m , 
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**W>^P5TH, fo||H|\S <3 

(*) ’Gamma-Ray Burst are thought to be the most * 
powerful explosions in the Universe.’ 

‘TOtTO ^ Rwn«t l^MM f&¥t 

WTO^ I 

('s)’The source of the incredible energy of 
Gamma-Ray Burst remains a mystery. 1 

^ ‘totto ^ff’ wut^ to 

to I 

(8) ’Some estimate suggest that in a few seconds 
the burster released the equivalent energy of 
several hundred supernova (exsploding stars). 

to to to^ otwc® ‘totto to ot 
to® wr erm tottc tor crot’ toro to to® 
"tfesr i 

(( 2 -) ’GRB S shines with the brightness of hundred 
billion Suns. (One billion = ioo c^ifl>)’ 

‘TOt-ra to to® R^c®ra c<flf& 

('b) TOTT#^® TO TO io,ooo C3lfi> 

CTO ^o,ooo CTlfl> ^ Wi’tM to >l$fi>'® TO 

TffCTO (TO ^ ^TO) TOTT#ft> fTOFRW 

'StTO^ ctotto^t to, ^rro ^ toro to to® 
torom ®«bM' 8| (Hundred billion 

Stars) S'flBfsi'sM wto i 

(a) tottot <?rtoc^, 'SR5j»p=qj to 

WTO *tf® ?tto CT UTO ^8?TO^ TO^UlTO to 5 TO 
'STKTO TOT *t%TO TO, TO TOTC$TTO<T TOFt 

TO TO »*W TOS ^ f^TO (Singularity) ^*r%® TO I 

to ‘Big Bang Model 1 -** TO to® TO « ^TO 
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*3WHR! ^ tsft, W 

ri? % rt c*ic? ^s>c^ ^ttopt?®! ?to '^^«rw 

■^1% <P11W I 

O) ‘Big Bang’ ?m?# (Flash) % cw 

mwc*? W? ^ GBRs-? to?®t ^f^'3 \^<\ 

'Sht ^t? 1 ^1*1 mj £j^®^ 1 

(k) 'Big Bang Flash'-? *rc? >uaRwf ^5 ?rto 

’tlKT# ^ ?I ^Tff^S ?£? ?f? 4 ??. ^ro? 5^3 

*nan? ???t c t ^fsmttTO 5 fepf?^ ?to «nw ^tro $ 
ftc*l?w? Flash-^ Big Bang Flash-4? *rc? 

CTFtJ W* *ttt? I ^SHIWR-fiFPl? %^ 5 l? e lt 4$ *m *lfc? ?i I 

(>o) GRBs ???1^ « 7RT55 ^ ^itOT? ?^n? ^MljM 

c«n^ sn? *i^t<Hf& RiFii?»«tf 1 c? c*ftet? *i?ft 

’IjMI^I W TO >K#lt>W ?I?J ^C? $*t%5 

?m 4 ?C ???#Cs m « ’TO? alWjVol? 1 ?Wl?«t ?to «? 

4?C%. I 

(ii) ^ft C?W ?*t fito TOI<M< *p 'illR 6 '^ toltfto 
3C294’ ftwRW *t??^ ?fa$ ?to ^st? (Glowing) ^ c*t1*!7 ^5 
?^? ?pT *IM#? ?R[ tos, TO epnfr® ^ «tRt-t? ?f£ 

?'Q? 1 ? W to *PO? favoM 4 ? TO ^ ^ TO TCTO I 

(^) 4^h *t? ^mr ^tro? *raitoi? -to *ijmi#)ot? 

4 ?sf^ #?? , ?f? 3 Rl? (Life Cycle) ffr? ' s ttf^ 1 Big 
Bang tops ^itow ?^r? *1? to£r?t?m ’irRrrftor ^ 

^c? ^if?tm? *tto <[% tito to «ire to 

^C? 4?5 top® ^*f%® 4 ??, ???€fc® i£f 

^r$t? toi? tom®! ?to ®j^? ?rt? ?^? *ijMTft ^ft? sfen? 

^®?t\ tote?? $*ra1tfos ^©«u <3 ^©i? 1w? ?f^? c^s? to^ 
*n*?t c?^ *nfB^-‘*i??si»T’ a & 5 w?Wfit? ?to ^c? 

VH<H^C<P T(\*K •'Sftto Rlto? ?RTu« 4to ^TTOi WT 

♦RRstR ^to? -^t <rm ^?t?^ ^ffsrfs? 1 
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4 



X r j > •: Hjrm-nt fron: • -sr ilLit in*; ^alax> m 

cluster A h i ■ 1 1 1 795. Irn.utv NASA IjA. 


funtS 

“^/d'a/ c^ms 43# vr§s*t<i (yt wnus) 

yifk&R r (<v» s *v, >8) 

- wtR’^f'S ‘Abell 1795 cluster’ ‘*tm-Z3 3#’ ?^s ftfmzF&l 

j# ?o?7r s/m mftzy ‘Rn 4* m 

myw ifosn'nrs <sr<r$r?! 43? *nftm z/ffirs *r& yaq m:*tr¥ 37 /?/? 

RCtyRI *lti>Cil *71p7 <MdS? / Z*R £fW3 WfjFf iSf*F5 

= 5 # *RF$ttFFa c*j $tprs fmm wt wffcm 3537 ^ m fo? 


www.amarboi.org 








f&ZS SSH 

“<sm ft *r?j ?w ft<sm *nwf% rffc* 'v/fay wh ?er, vrvg*n? 
tfR? $%U51 vrmwi ^ i” (**> • >*) 

-Big Bang' > ftcmz e t<! *n*m fimtUt Fgfifo wm, 

*m$tus $m vnum *ift sttazni immfFR m 

WW ' 3 tf? 7 ? tfl « * 5 £*f *t& *2jR ^ vfite! 7 T$ 7 ? 'Sr*tU5* ^ Jf I 

?SW ar *flg y*jg ’J7? ^tfts^fl (Life Cycle ) *$ bi*ii% / 
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Rwln ‘1 





fifflo $8br 

“Vftfcv ^f8 <pfw!Z^f '5T58‘ p fil <K<W /” 

(■*q »°*sy 

- to /«&>/«< ^ frm^s vw « ^ 3?r*rw ^ 
imvt <i&*p5 ©w £m©/ m<Kw) 

9*ff^s ^ciitk i zRt'i *ijMr$foni (<ji *irMT0ti& w*/*j/c*r* *utv 
•sf^^ *rtfsr5-*ttf*r5 *cb$) finmitt ?t*im *fv fius 
*m$tus ?&p$*a frpc© to *//^/$ vrfiv mwisiw nu$ mryv 
(Singularity ) $<#© 5C© cflt Vtm i 3 mfUf tftWT 1* ^ 5W e 
©Tj^r 9 hjvc' , i^ Ri‘*/ > M e t drifter •tjp'f *i}Mi4D ©^/ w*f® frs^t i 

w&r gtt wtw*iw < 2 $ ifavtprt « tow ffaifos 4$ 

frm qnr fan* **c* i 
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u &fcfa <3PR « yffit °lfec<'8'1 <p/s«/ 

^ e tt-z^ c f vfflF? jm vza % feft v&f, c&r (*g **<t) 

- Vllflli wli/falu ty/d"/ 575SJ/’ 9/3/ ’TO# V$lRl0 *lRw /5® /39/3 43 
Sw* (<rwmv) « fcz-f&z wyni t-t #9^ (Life 

Cyc/e ) *r*pRM i 
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ftiirtiva * 



Boundary 


Closed 


Oscillating 


OsciHaling 


Time — > 


fftQS $<to 





mm r 

(*<* Sto8) 


- vflTrt&R! ’nw 4 Open ' <«? 4 Oscillating 9 

Universe . <^r 37 ?Fr j 2 plWi: c t C&fft tjftfw iffo ^ 

*FSWh!M4 /Sufc# ^ 

‘yra yfi (Cyc/e J / 
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f^SaR to RR RKSWfR 'Sllwlw 2TSTR ^ff$TR 

wnr ^ fRtRR* *f**is|c»m ‘*Rrcn»T’ ^rriir rrttr rrjr r'rt 

rcr cRt^ i 

^TtR CW RRT?a RHR, RRJ C^tR 5 W5TR fRSSR, RRJ C^tR* 
Spfa fcalMR RtRR* fRSaf^TRRT-RtRt CRRRT i^a <[^a fRRfr 
^RR RTCRR RRiR R5£R CWW I 

^aRt° aiRltRR >l^lRrt R^tRsfiRR ^ RvRiR RJMT#R^ 
RWttfaR m fifrtRR R^RtRf^R* fRRCR (^ICRTR *t%R RRR 

R^s Rta r>er) RrR^ P^ca’ (Singularity) ^R%a 
RRg^^ftR R^aRRR RftRF^ RwIrcRR RtRRR RRR^ffo® R^R WR^a 
RRR RRT^ I RfR'G '5TTRRT at ^ft C«R^ RRtRfR CRRtf 5 Rlffi* 
Rt, a£R £ fawlRCRR RtRRS (RT RlRT-tR RTt %RtR RfRfpfe Rta 
■^R^) RTtRRT cBPlWlR PftR (RRFa Rtf5^ I fa 5R«RRR fare 'alt 
RT? R3R>R*R R3jfa"*IR R*fR R^tR W RTTRlt faffa fata fasRR (R 
4tR>RltR RTRR RRatR i£RR RtfatR fatRt^ I R^Rag RS5RR fasRR 
faffa, RR^t 4RI RajfSm, at RT ^CR 4RfaattR R[R5Rt5 RtSfa 
ai^W i£)R5 4R5 R5£R Rpfl$ CRtR RTCR (RR? R^5g RRffatR 
RRRRtRR RfaffRR5 faRR | 

4RR Rfa ^TtRRT R^RR ^TRTTTRR faRRtfRRs’ 4R°v tRSatfaR’ 
RSRJ CRW TJR RTR^QTRf (RR R*tR "RR “RR Rita fa$, aRCR RT 
RT^TTR^T^RT S 

(i) SfRR RTR3TTR CR R^R R$f *^1^’ Tf'tJ-RPfRf RTRvRj m^a 
4RRR ^rj (RTRS ^1% 4MW, fafa 4R* RRR ^'QpTT^ t^TRa 
*fi*R R*tR a||R|R £fRR ^RRRtR ^R 5 ^ R^laca R^jRaftR >)f5 
<PR C^*i , 'RlR RRSffa alR ^RJ 'SjR^ RR)Sf ‘RST’ P.CRCR I 

(0 RaRR ^RRafTR *R?R R5RT ^R CRRfRaRR RR^lft 

aippR a|R|qca p|p|a R’SR '©f&^R (RRf RR, (f^R 5 CaRfR^fTR '©I^TR 
^Rf RJR ^aR^C4) Wi a|Rp|^R,^ fR^ RfRRR RT I RR ^ 
RTW (Singulairty) 'SRR rttr i 
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**8 ■fu'aiH, fomts « 


(vs) ftSliMM Jjtotf *ltolfto 

~$ja, ^Or gto 'sm\ tot?, to 4 t>t wot g^^rRR 

<Mt<H I 4 ? C?sR <ljtoi| tog Rt I 


( 8 ) *fl?jg? *fc? H^»IM ^B«f*r® R*R C^f?l? ^RgR RRTC? I 

<1^0 iih ^ g?*g tot *itoto ^c? ^ 

totO-ton wffw ♦rf?*^ ^c? i 


(<?) MR rigi? rir sjtoltf w ^ too *RT-tolw? 

(g^jtosftRIR?) gRTCg i 

O) It *tcr? <rc? aw ‘'Wftu ^sr ?m giggt h^im 

^t? MlfbtJj -*m i 

(s) iji’iRt*^ toR gfcr <3 «if^*n»w ^ 5 rt^r^’ to 

g*^ito gtw to *t to ^-^rtcr ^c?r i 

(b-) 4t <}Mfc5 c£(to g?*g gft-?t^i«M <$??. grfto 'Q 
Rto-^ (Document) g?. ^ff^a toR i 

0 ) g?*g vii^tm ?rttot topwstw ‘ , gtto ^©mHt’ to? 

*M*I»1MI <MMH l ^R'3 *3*1? glgRT®g ^R'Q ?RTt^?Rt I 


(io) to? tog? to-gR-gg? g?t g^R ^rfto 
^mt^g? too cgm t?tgt 5 R i c^ 4 ? w*r ^®to c^r gto 
gg? whr Rt i ^? 4 ? ^nggR? <#? *jto? ggg tower c? 
^gn «?f ^c? wt? «ra ^frr w to® i 



0 ) i£it g^ftoR gt^ gwito tog ^8 ggcst? ?^ g* 
^c^-gjrgr#^ i «ito gjttoto «n? ^ ^o.ooo c $\ fO gg^ 
<ig <pw i ^gsfO gjigrft? ?rtg ^co^, srt? ii^ «r^ (ioo,ooo) 


i 


O) toR ?toR ggw $rt? ioo <toO «tjt*n# to? rrh? 
gpiw *nra* i 
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(\s) arm ^^3,000 faPro mr ysoo c^tf& ^romm^ 
O'jfmft to) *r# && ioo crnnfi* tot# cmmt mtc^ i 

(8) *tji*rr^ta^ ^stto<i c*msrros^ fro 

3rto mtfas tos i 

(<0 TOrr#rom ^w<ro *rtfa» to te 4®fro 
cro *mro toto cto c®m®$ ^ ^ mss, c®* rfm 

^flTO 4®fE> ftfaS TOt; (o.^b PlPl*H 4TO 

sr^m ’tfam «ifa www «rm <?o *n$»r (w fas fas) to 

(vb) «lJHI^)*|Sit^ *tfacmm '&M«<l'o fiffa o.*\b faPl*H 

*m *m aifa wwwi^ sc fas fa$m to ^fa 
«ftTO tfTO ii,ooo faPlTH ^llWRTO ^ *IW C*ffam *m 

*fcm ifl-viNtii firm tojh «tfa?r TOt®rfa to to i 

(S) ’iJHI’Hch^ «tfam ^fa?f TO TO *tfam 'il^W fifFS 
<HTOtfa® "TO 6 ! 4 TO ^ ^ffffa Tfffao TO TO 5 1 TOrra mfa<J 
mro *tfa ®n® mRtc*r ^rtfa ^rffa firm ‘^cro c®frm’ 
(Singularity) TOr ®c<t i 

(ir) ®*m ^srffa ^rrffa c®fam to to 

«ijHi^)n TO’ cro arm faQ®f to mm i 

(j6) to TOt# arm ^mm cmn^m mror^ toh ®to 

fan-TOm’ mcrom to ^'farit® m « ®rt*r to ^ 
fif^$ Rwucto ^rcTOm ^tctotr To 5 i 

(io) £ TO^t «n* TO WI#« ®tC*f TO?, tot to 

TOfamro mc^ TOm to^psitoh ®<f to (®m«) 

*p*fa mro ^1% i toto faro 

m ^ Pi Hi i w firm ^®r to^ fifafaro to^ i cron ®mt <*$ 

*mrfro TO facro ‘Oscillating’ *P*fa (<3ms ttms ^ ^mrfa) i 

(i*) tot#to ^ TO toti wr m'smm m*rj fro 

tpro ^ m'amm cm fifferm ^ tcrocmj fa^tro 
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GIVI'S « ’Rptf'T 

TOJFf S^VIlfiS'e ^£?R^, to^at ^6^ CT 

'mNci* ^^iRc'sf #mm *llW»il (Life Cycle) 

i 

^s^tv ‘fl'm 33m *m*F5 3t Rt>lc<J<! "STt^ ''!'§«ia|(m 

^®mr mto srm &vs ^ <^m <m mrm tot 

43?r^, wsrnm cmt ‘■‘iwR^r’ m^pt ^ta ^smt *iw ftom <m 
fstto tot^ ^m to* ’if^n-MNn ^ to<m*m 

mmjtm, at <mm ^ ^'smjwt ^r *rc<n^ i tom \sm 

fii^w ^msr mtto ‘<imRm’ mim ma ^f§ ^Tit to <m mm 

■sj^rwam toa i£& 'Q^^cf at^lm >|ajva| £|mH m^m ftotto 

mmm ftomRmm wRmrtta *mtmt, at toto mmm <m*m mm 

>mlOSm 'SRJ ^a^f mtommf%? 

^rmt ^mtom «<Ftat mtmtom <m, # rm fern WRmm 
torn? mr toRmm to to c*fto mmtto to-*^ 1 , totmm 
to to tom <m ctoa cmm^ mn*mt at to 

mf^j mfw cmmt^a c*mm i tto >-sm mm cmt3i> 4 m 5 ]pr mf<mh ^snm 
mmtm ^smm ^om ma wat tom tom mttrn mt i ait mrnmaf 
Itostmrt wmmt ‘^^iiom’ ^totto tommm ^m?, ^#s ^R?m 
mtom ^mm m^m fto mmtmt, ^n»rr mmft atta ^rmra cmf*i 
cm*r cmta mt i tomt ^rR^rr^m wmre 

cmcmfl <m, toRam to Ml mm m^mm *m totom a$t « 
firfmmto ‘^rp’ tot*r m*Rs mt»m tottm ^aitm #w 3m 
mtto mttm 1 ^srasmm tot3 ammt to ctom-tomt ^ 

^ < if^a ^ ■'Ttf^N fmrm? Rt>i<f<M*[ 

^m’rrn^ «^<iwh 1 -^Rm ^r*fm^ mr^ c«r^ >i*i»®iai *rr^ift ? t c f 

>I^I>|R ^=lPl<1lta<1 'Q^m *rtfe wRm g^a wi^a to 

ctot<H tom toiat ^rtwtft’t e r wmrto 

to fiRm*r ^rmi. <a& tom ^r*Rm^ mr^ ^m ^rj 1 

Rbm<M ^rm am fiRmrnm «rm^ m 1 

^t*Rm<r c«Rm^ ^ta ^ ^mr^m mm mrmr 
^mr^a (msm ’i^fata ?mm mmw am rn^mmm fm mmr 
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^■tWRI Rtfc 'teft, « ftsfa *brS 

wrff ^Rim^MFs ^rotere ‘fPR’ 4KK 1*mm' Rt m 
ijl&otef rtirr 5 ^rtM^n « sRm *rnRt i 


R^VH ^JRJttRR '&HC*llfo'8 RR$lfi> 4RtR ‘4R5 RSHR’ CTOt fit I 




^'®»iH RwH 


(i) “c^mt^t sm ^tfc 

^PRTR 5 'SIRft® 1 5, «R (Rp 

csm t r^rtrr rr rt?” (^s^) 

“fifi Rifat's ^ R^IRR, 
^gRR f^fi ^RtR ^jRRfjfij 

<t>fic<H l” (^*4 § fc 8 ) 


*^=P- 


^RtRt fi* «T^FT RJJRRt, 
R»«IW ^nuR WlR 

RHRR, ^g’R <E JJRRf^ R^R? 

^rI(.vs| ^rtffT^f >gpj w^r i” 

(*S>SiS>) 


“tW 1% Wft OT 
^rfwR, fifi ^Rn*t 's 
^ft *finic*H fcfi 

SsclficRR "5RRI-R sjffc R>fRte 
TO I fifi ^RlfitRR SRJ % 
RfitllW 4Rfi ^M, 
RCRRRlt l" (is IJ»S») 


(i) >I^I4IC«R RF® RTR 
fisaR RT-.RT RTCR ^f£RR RCR'G 
R^TR RRR W*|J fWRR 
‘WIT 'Q R^R* W|J’ vS^viiBh 
RRTF® TO I 

^TORJ ^RfiRR RRtfiiRR 

4R?, *j*lj-^*ij 

W fijRsfR Rg 

RSRRR ^rfwf?j»R 3j1%, 
R#a«,W®T « RffifiR 

vspi=Rj voolj Shr|15«h RRR 

rrrr$% ®r oierjw ^ 

R^RT^I 

W filR* WtfRTRfR ^ 
f RRRR 5 RRR RRIRR «falR 
RW RRRR^kR Rate 
RRI^s RR^f RIRI'Q iSt'S'S RfiRI 
C<Mfii*JR ^pf® fwfit RRf R 
CR^5R’ RSfRS ^fifilRt#»ftR 
fiR-RRR (Big Bang) 
^STtfifR) RCR ic58o RTCR fwl^t 

‘figRTWf rttrtrI^rsjt^ 

WRwMH RRR'sf RRpfS ^fS 

^R^t (Back 
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ground) ok (c<i>«laR) 

^rf^f g^SR 'ailwR<Ph 

R«a|^ 'Q 

‘^nw's? «uRsnW <\vsk w 

W^RR RR3J 4*lRt CT 

few SsT ^0 Rtf® 

«hSM>e>lM £RR TOST JjlUvS^S 

‘f^’t-^jt^’c^ to Rsr tow 
foRT^t arf%4t ^ER • (CR*R 

f^5TR 3}f£a^ « f% 9 t-<Ufv 9 t) I 


>jfd\9^s ‘R’t-^rt^’ TOCT^r 

«rj <rr orsrRt rr 

OTRRtR *tfSR ^ ^05 

R«fR#a *[%TR *tf%R £R5 

^Oa R*R ^R^, 
*tf%5 SfR iio^ 8 (RgfsfS 

f^s (Singularity- 

05) ^*i*'j]a> ^?T, ^R io' 43 
tos (SfR) *i*iRwi<m 

to 4f tof^ ^pa^ 

#fi ’5RPRfiPTt?R?R (R*tR 
5^a F§to* ^vo RKRs, R 
^rrt tosRR i m w 
toTR *$!R RoR 
fR7*Ft?R *RrIT Rf’Jt’tRlR 
crrI; ’tTHt#, 

(RfRRR Wi, SR « 

^aJtfg Rft RR ORRR 

RI I 
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(«) aHfo 

■^^tn ^1% ^h, *ifr 

Tsnm w^i, mtft *rm 

r (^ o io8) 

“C*I f^T '8?pMG4 
^#BT ^ff^T® ^T 

®g**t W ^ 


(«) 2n^o#srtn 

«Tfn ^0,000 c*ifi> w 

C^R ?HM# c^m 
(Singularity-?®) *TOCT ^«fl 

^PT £ f^p® (aim 

io' 08 OTgfrs) to* ®<t, m <3 
®H ^®lfw 'Q 'ftl^si^fl'oiw 
<jf% c*m c&? t k*t ■qtw i 
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^Sso^TSTR, fafllnHa « 


PTPt*t |” (i8 8 8b-) 

Ptft 

wm 4mf& «iftim wmm 
*if^© mfsm r (ib- s b-) 


(8) 5WI <mm*T 
fawmom r (<«» s ^ 

“p©?*m pmi* f^Tv^rm 

"^Pm Ci'QTTt Poll's 

&m wi?ph 
mtlW i” (®j» % «r) 

“P 1 *!^ WftW ^tfWFm 

f (<tfc 8 >8) 

“cppm stfpmmp $*tf^p 

r (>8 8 8br) 

“piwtpt crn^t mmt 

H^l , t c 1C< 1 'S »l|i?M e tCT 

fc*rf^p m<n ^m, pm >i<K*m 
*nmj mi %m p*t arc* 

'OlRltnC’t? £f|P P3T ^(m 

mt r (®j» % «») 


(fr) “t^ra S<P SaR PTt^ 

cppm r 

(<to 8 8 ‘l) 

“m % mrnm 


wi R^fiS 

^c'jjcn^ mrm pp^ ^fac'® 
Pimm m$R PR?«!J P*tP ^ffc 
W I CT P^P^Tl pm 
H'gH'alM #^T 

mmm ^ ptffptp mmp*i Ptm 
*pp*i ^ imnw mRm© i 


(8) ms P^CP? P9f1 msp 

’UMT#m fiat's 

TmfmmimtP m5m mrnt*m 'a ^pip 
^© ‘Rm-miW Rwmt-m 
p^mm it fp <$<r ^amm 

^•wfDc'©^ Wnftfm 



pps*m ’pmm mrm w?m 
mmmim ftsft ^m m'jp? p^p, <m 
pmp « <j*mm sm?m 

Ptfmslm m^iPNfpm Rmtm 

pm*ttt m^m, (mrnftpKm 4 
’jfmtfr©'3 f*mw 

«rrcpm pmfmm 


(<?) f^TSJRpmP 

f^ft^r 'Q <T#m ^m?. 

p^fTOm vWi mjM#mm 

m ^mm cmt&m m*R Rwm 

Wfj fmfi?t vStHjifbv© mrnre mrntf 
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fi'iHIMW ^ 

^T? (<h® % fl-'i) 


^tf*r- 


^j-lBRnilitosft, ftm *» 


*T®-^3 wlfi>-wlfi> 
>il$c*ni ^<rc^ 

top* ^iwm *m*rt#?i ^cro 
wt&m tot<i ^5 f*K « 
to wktt ^t i ^ to 

MJHT# ^ <*»lNttl (71 
tj|<H'®l'® 15TTW3 R^PRf l Q^“ 
vslUs ifITO's t£R?, i£? f%' c T^TT 
'Q *ffpT (71 '5TO >MU>C«I 
«TO3. PT 

$W>PlWJt; ^TS 5 I 

^ f^S'^PT C^S W^ 

■5R fira «r*f 

<p-3c^- ‘Where are we 
going?’ 


TOW i8oo TO? C«fW *{fs[ft TO7F 

TOTO5%?s R»«il>ii^ « TO 1 ®^® ^TO? *^pT ?jfsi? 'srtwf 

<1 *^<m toiw ( 7i w?j ^p%, R«rw« si^f^s *nf<fo 

^ <$<^IM« (Tit ^Wsf^IW tfWTOSW TO®J fiplH to 
cmwrR ^Tt^MW sflOT *w c«fW TO CTO 
Tlfwm WT 'Q TOtW? TO *lfib|p|'9 Wf? forfi? ^PTM ^1% 
TOtatsi 

R®h 'q to spt%s ^iRto^ 'srft^m tot ?t to, 

TOW ftsitTO ?#*IITO TOftTO ^ fraft <3 

^H'sfta'l ♦Ml*'© ^$s|J ^*j|1i>\a 'Q ®t (71 t£)<j>*1 v s v »l v t^ ^ TOft 
£|»||^|'a ^GTO TO ®||<1 Rs ®hHj <^<ll<1 C4>H •^C^l’t ®ll(.^? R(Ri> 

tow wftro to R* toijicto ^m\ to? 

TOtf° ^rrom Rro fror ■’M « TOsrr? tot? 

^ R®? « RTO TO® TOT TOTO %TC? '®T CTO 

Rc? TOTO f^fTO TO®?* #TO R?P ?TO 4TO *|V|CTO ^rtft I 
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^Tffws ^ft TOSTC, ^ag*R 

<P^C<11 l” (*«l % ^8) 

“CT$ffa ^fro *|R^N8-I ^%t 1%pi*| ^gfte ^t 

w ^ r (« o sv) 

“sitvojw^ «mn t^s? (^krj f^sp? 

?fc 5) «iter«Rr5 r («<» § 80 ) 

“f^gtfta sf^s <nf*raifl *rrf% i” 

CM S (?) 

“faro Srt^m '3'® *nf^TTT ofcillt*, %TT *W<M5lftt*f?I 

fil'ojh'o^-^si r (<Kr § 

“CTtf^T 'S?l^l*lt‘t> Wft\ faKS ^TRt l” (M» S *©) 

“^m ■'Sri^t'sw w r (<?o ? «o) 

“w 21 ^ j «>$ ^ (^«ii*i5ii\8) *rra ^n 

cm* srffe«n®iw?[ r (>s» s <*>) 

W'serl^ vsm^IS <nf*Rt ffR i" (s» g <**) 

“CT it: f^T OTftCT ^R-Rtft’HW, ^sl^lfwt^ *f**ptefc*t 

« (vSR tas) ^sRt%*R (C®mf^) CWl'Sl^f's 

«n1^R i” («*>*) 

“TOf^t? (CSfJtfc) ^RtfWt? 'Q *tffas 

s&w, ^»KBrt ^rw, <3 stf^*it*res i ^rmifwt’t? 

«£fet rh ^ ’SRt <m ^ Ji4R^w ?R*rf%RR i” 

('b'bobr) 
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“(Tit^H <5R*R 'G ?Rtto Rift ^iRRfRRtRS Rto, 

c\®irrt ^srtRttotR wv 4r*£ rir, rkpp® ^w (PaiRttotR to*’ 

1r^ sjrr r#f® Riff i rri Rto c^mi <p®tRttoR fRwr fafRRt 

Rt'G ^ri ^prir tot rrj i” (e*!?^) 

^TRpRR ROT 4R* G3% f^tto 'G ^t-'Q%R ‘ 5 1^<MC«1 -e1 

ffm fwr, wt^s-wt^rsf 'G Rifsft toRR RjtoRRpR* rot 

rr Rt i mm <ot§ rrjr «mR 

^Rtm £[f$ r% to Rtoiw <p®, crrpr ^p*prr Rtto rpr 

Wt^Pa-Wtl^tR 4R?, <fRtRRPP®R R?JRtR RtRR R»»lw RBtCRt ^CR ? 

^OTR rssOT RtoJRJ £ff%fi> R§t ’OTR to? Rffe f^-f^ 

rp$ TTOwto to*r to tot Irrir-rr^ot rtrcrr to, 

^Ps-WRto 4R?. ^clf>M|vs && m$ W 

rrt «£R* ^rksr r ^ 4t ^s^p® ctoPR ^smi ‘rrrpr’ 

UlOTt Rt# RR I ^ftOTR <W>IM ^RJTRft ‘$R'5lM* 4R?, PsaR- 

towR’ '®prr cto otirr^j to-«tRRpR* crirotr 

Rtot*t t#to ^s[Rm *sRt toiv»rw ttOT i ^rpr 

'mricrr ^r# tor RpRt ot rot tCR CR, 

“Wl^tR R#R CRRR RffR'aR Rlt I 4R* Wlw” (iog8v5s) I 

^ Rto^ crpr toR totR* «HMt’ to Rt m 
■®rj m:*m rrpp® to, Mj *ot ttR <4 ri ^sR-topR it wiftor 

4 RW WtftotR Rt vSRRltR fo-RT ^®t ^prwR R*R0® 

^tR I to Rt'GRt Rt RtR 1 ®OT'3 4R tolfto RRt RPR Rt, 
^®RR ttoa RPR «$ ^R#t R^RF® R^R I CRRRt ^f^RR R#R 
<OT1> CRPR RtoaR (Rt, to fitot 'G ROT RJRt, ^stt RR^atRt 
fR^fifeRR^ ^ fRRCR ^®OT CRR ^5 CRRR I ^TtR ^ft RRRRRRt 
^ sRR R# fWRR Wt 2fRR RR^P® RPRfR I fRRf^RHWR CRt 
^fCRtR Rt^tR 2tf^ ^RRtR RRR- “<OTJR R“RR fifRP?*iR 
^R5T^T RfR8 RRR RftTO” ('bS^ < \) I ^^R, CRR fRROTR ^SaR 
gttR CRtRS *$%%& ^TtRRR Rl RRf RW ^ iRRCR fRRiR WR) 
RRRR RPR £f^s ^Rto fRRffe® ^R^R 5RR W W®S 
vSaRRRCRR WRT R^OTt C*IP»% OT RPR Rt I RPRR RRR®fr® 


www.amarboi.org 



$>8 frjiH'a « 

RRR 4R RW©t ft<!Wlt<M ^ItWfW SRsTf*Fo fip#fc 3R \5RR 
'slom-'p « ! f^5 ap® sa i faR'® 4R*F® aaror fa^RR ^w<j> ^rr^t- 
Rtft R«8|^) <*R* R%o 4jfoR! 4 a<TCRa f*Rna ^r 

>iiw , H'»iw *tfws ^c^ic^, ^a ^?fa ^fa siata <k.^c^ i ^®i^ <r>r faaa 
rrr's rr^ <pt ^rtOT Rt asal; ^^<m<i aRt, 4a always it* 

fiT®TtRlR aRt RR «wft w ^TRr ta* at RRT CTU5 RHR ! 'SsR- 
fasattaa <\ 8 >ih "5f£trrt3im ^naat wr*rr aRk b 8 oo a^aa caw 
^r^|i>r’ cR*Ff® wi% «ja$n ■«i««' 8 i 'Q a^RRt ^stRv® 

caw aMM>olM$ ^R*tf|t rrw w*r ^cat i 

^ancaa «a*w ^fRSRj ^c^-'SRtfacsR 

gg? 'a stf^RFR ?rr Rftwt^’ 4 a^ifa^ 4ant a>«w 
4a* aaaffw faf^ Raw laffcg aafca Rta 

rtwr i #aaaa ^awa ‘faRiar®’ akan aa 4a akacaa 
SRNftfcvRR i 2 fT%CRR ^ fat>R<H*f R^RtRCRa RWR Raaww 

W’fSW f^sfR R^R'stW R^R RjsiIrw ftoft <PW*i I WCR'g CR 

^*F®fr>a $wtj ^gara %ta « ipreta tawt^-aa? <t4<i>!W5$ 

^fafR^i, 4a ^5RT WtR ^W*tJ aa RT, ^ RRtcaa’ aaRTRf&W 

4mrim wi aaa crmt attfc afaa^® aRt aca i aja^r« 

avoiiiwa rjr rt aw aa^t^atca aw i 

^TiaTWa 4$ aai%‘<R %HRia Rta^ *}fs|ft, sjtf, R^S, 
RTiRt#R\a, wt^s, wrakiaaa aa^; faam rrw. i 4R a^ara 
RStaawa atar^ aa RaiwiR i gfct ^®k Irwr RfawiwS. 4a 

aw ^ v\*\ 4wc^h i 4R«m tfsf’B 4KK ^^R «R airea 
‘= > RSt ? f® I ^rmt ^ifl ^R® tUfatsUR fRR 

CRW Rs^Rt (RR^ Rlcc^.*i ^Sr’H^aR 
RRRRi I RRSfRs CRR ^R-^ ^SfRs CRW (RRI RHR Rt 4R® 
CRRt Rt Rt'QRR R5 RTR^ i£lR git RRt (4 fRRR RR^HR 

^mf ^irwfHl RR ta*fRT^) l ^RR ^R° RRSfR^s 

gtr at ^ 4 mcw, ^®ta k 5 # R*nWa rjr^rrr r*jt 

f^R ' 6 R^R 'ORRR « Rf^%l (RtRt «RRRI 

«iH«wa aiRRR (RW5R i ^*uaR r®wrc^r rr^r, aa, « 


www.amarboi.org 





$toot? to tosfto ^sn^o « mm* ^ot? ?rt? top^wj 
«wi 'Q rtto i to §it® ^ w gfct? to 

cto f?f?g fror f?qfe to cto to ?totoot r^tor to 

WTO l t^TO TO?T \5T «H«««|M OTTO *ftft^ f%*TT?I TO5?TO^3 
TO TO! f?TO TOfl l ‘fTOH’ TOtOTTO CTt ^ c rft 

f^TO I 

*3®%^ f^grf^Pjros TOR ?f?t ?OTOT TOOT *tt1%? ?T?^t 

wr "srf^m TO^m’ 0^5 to ?Ht toot i ^ ^tot ?ott 
'snaj ‘TOgm’ ot Rum? ^srj ^g ^ ‘TOfcm ^tck’ to 
to 1 4^'oiM <3^ giro's’ trots to to 1 toot? ^ 

CTO ?HTOrt ?F3? CWOT ‘’SrT^OT « 'Stl^lTO’ OTTO TO l 

tos*i? tot^ tom r?r »iii«? *rtf3fa #?ot? fro? w 

?OTOT? M?RM ^sf?OT f^OT? I 

TO t^? *PF CTO TOTOI «fTO OT?t? *1? Wf^tW TO*f 

?otot to to?t%i 4?°s wf^rc^ to to? to TOt%t ^Pmiv® 

RTO <M$? «*RT fro CTO srtTO, C? tR^TT© TO^tOT? «*RI 

fro ft©ft to ««w to Toot? M&?’ to to s ^toto 

‘'SfljjlC'®? MOT’ f^tOTT toot I TOOT? Rtcfc?’ TOt 

TOt^R « ^Pmiv®* f^TOt toot, to ‘toot’ toot 

OTftTOTOT?’ TO?f?OT, TO ^ROTH TOOT 05 TO^^a? TO? 

tos? to? 1 toi^ tom? from 4??, 'si-piiSI 

TOOT (Mp fro TO ?OTl? TO? TOT^? TO CTO 
(TOM) TOR? TO f^n%R?OTs WT^TOT g^© ?fWOT C*ffTOt? sri 
TO? ^T^p«r 4??. TOTO< TOR-TOR OThstU® TOOT I lOTI ^ RR 

Mt? to ' f p#rro? toto^ot ^r? 5 ? wtoot? 

TO© ?i? CTO TO RM^OT 5 CTO ?ro TOOT ^OT? OT? 

toot ?tfro OT?n ^? 1 ?f*OT?t TOfgfiR?’ ?t <w«i? 

'Srl^l'slcw<l CTO ?OTOT TOOT OT I 

^f^OTfro ^rTOT^rt ^rfroro 'g < ot gci ^wtot cto *N5 

TO? ?f '©t TO TO ^^TO I 1^f%TOOT5 TOW® TOOT TOOT 

CTO TORT ^OTQ ^?^ TOTt? ?J?^t ^TT^TO TOJ l f^¥ C? TOTT 
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wsIjtor, « *Rm»f 


Bt; ^I(.^^c<p <BB*t ftc<p3. fv*Qc?J (^fnT ^CB I 
BPfaB ^ sr^t wj «ibrb i *£i^ *prfoi 

^aBMt wm OBl*K>a ‘Wt^ltfa’ ^->lH||w 

C*ftto (TPB^ i 'STB ^*BT*JtoBW to ^5B*3 ^3*5 

tofciw’ tow «bc<h i ^as*B ^if^t-wf^s *p* 
csrb* ^K *rtf^B bbib 4b* wR^tfkr^ wb^tw 

*w c«iw *rt%5B #*h *n« w i 

tof*n® btoj bbtcb ‘■nwtw?’ am *tr:*b toB 
R*b<j> ^b# fear wi'bi^IU^iw ^ toes, (7i to ^mr 

*Rwi^t=T 5Bf& TRjBrNto bs ^it-Bt*tBB *nfc, wr^s 

4??. ^Pmiv® cb *b~*b *B~*rc<B *nw ^®iw bsjbn ■^’Rtb 
*ibjct ^^hji'bi v»bbtb «h bbfo ^3b 

^tor <bbf® c*Brm, *i?re*ttf5 ^rmt ?BTt 

£M , *J'©lt4$ v\ '&MMI4H BBFo BBTCBt I 

4*r <^«n ^n-^r*f^ *nfc (< 5 ^ m), wi^m (^sb 
wra af^s 'srf^to), wt^r« (#^ra « ^W<i 

bbkbkb f^*n*r <*w at^) aw ^Pmivo (awfi> bt c®f 5) 
mttoB bicbt bbw^ bsb^b (^wm *Bit 

9m 9m *iftoc*t tors b^wcsi ’ffesf c i^» 1 4 
^M^lii ym R»«iw <bbb *Btoo bsjbn bibb bbb ^ 
b^ibc-kb ft'oiw b^kbj ^>tbb bb~bb f^to ^ ’*- 

^rb tor btcb, «jb^ih<i Bt^fs i£it tori^ ^rmt B'obh ton 
fac?i alBH < p^c'® "51^ 1 

ftwR$ 

BB5*rctot ton ^®b ^top ^ib cac*t %#^R7r g^s’tto® 
cb>iwi c^rtvsB ^mr (BB^ >i|viw^ Ito ct%m 1 to ^- < pfer 
^rm vi^< «3 m^hhi ^stwB 'Q *n<ic«iiR»<» "srtw 

^rsn^%® to?B vsr^< « tb^ ^nr 

C’RB ^JM4>»IW •II'O^H ^QBB ^Bf’t *rtCB^ l Wt^TRTB <1^H 

^r*iTB^'a <ii^ ^ft^r to?ra , ®ra^8! 1 cb^ f^r c«iw 
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?toir f^sro f??w to tog ?w ^ww w, ‘torr^r 
?j?^t, ^ tr-tw? (Rwwii) *nfc, ^rt^s-wt^m, toi 
^P unt's? ^:*jy top^rt RTOsnRfro 5 rw 9 ! to^? *i?~to 

TO~*IW? RtWl TOWM ^!*R RJ?t (71 R#T CRRR RTRft? R? TO® 
RTOr TO?. TO? ^5t ’jpt "SftWR^n^ SPIN R*W K®IW I TOJTOt 
WtRftfe TO fateMW 4 ^SRJ W, *f?RR#R ^*0 TOfR ®tP» RRFa Rt 

*tt?wp3 f?f^ <»sfjj5)w ?mraw? rirtw torr%? 

RTR^tTOTW? 'SRJ’TO TOI«J'S|M» £f5 IH RRR TO5J TOJWlto 5 
TOTO TOT ^IJ’ TO #RW? fRW 5 ^ TOt TOOUTO 

totp*!!? ^Ptw wre TOfciR*»rw ri^rj rrjw i 
f???*t tot% Rt?rpr!f% tow wiK toto 

?lf 5 t?[R Rffsffift RTNtf?R’ 'STRTO^% to TOW 

TOTOTO RT^fWJ TOfaR RR? ^TRT? TO TOW*f ^fTOH fRW 
RtRRTOTWr TOTO TO5t *tf?®lfw TO l ‘atPfot’ TO? ^fTOfTOT’ 4 
RTT^fTW TOT TOW W*f iflffiCT Rl? I WtTOf TO Rswfifc tR% TO? 

frot?’ ^srfrorw Orbiter Transfer Vehicle cto 
Luner Lander f?fi^ to?i « towiw to? ^ro^t? 
» to?1TO totoj ‘Space Craft’ « ‘Space Station’ 

TO TOG'S RTOfWf TO^TO R?WP5fR « fifWRR C*tW ^5^ TO^lR 
TO? f?fi^ TOTTO R^RPs ‘^tft^f few TO?t TOTO C5tW 
R*fR «TP» Rs?£a TO^f ^wf^. I 4 TOR^f? 'TOs.^tJ ^f? TOfRR*! WW 5 
TOR TO! TO?W I TO TOTO# ^R RtkR 5 ? WtfTO StRJ 4TOR 
wwf ?wf^ to 5 ®! RR'St'aPft fRpp® Mission 

Control cto frouR tot tow froro tor i 

So-? RTO TOTOrR RTOPt RWRRt? ^ITOH’ RWTOTO %RW 
RSRTOR ^fTO ?TO ^!%Tt?’ (Skylab) i ^TO f^w 5 ?tf»t?t 
Vo-? TOfW CTOF Voo’ -silt®! ^TO? ^jf^f? ?^TO? 

‘^troiR’ TO?? e lt 5 ft? ‘Mir’ w 5 hjto ?ro i ^twfroro TO?rot ? tt? 
‘Skylab’ iiss^ Rtwr crot? ^€W? ?TOW <5^% ^Mto*w 
*w?7f TOt? *JRV^S TOfe ' 5 PT\'*!T?f? TOTORRTO 5 ?RWt? 
?JTTO? RtTO®! TOsRt^Rtflw? f?W TORTTOtR ?Pst?f® 
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famuli « *17141*! 



ftts i(?i 

“umwi •m*t mi wot (vm-fim&) spm *tpb kka r 

(br8 e Zb) 

- m*fn ^-t wtfinm 57 vsmk t®^ uinfm’ cto* 
M<r>$wtL*f m'pv ckm fifc 7 ^ ^ *mfvn& 

yznz &*m vrfkvt i*Ftv 47? w/w / <u? tot ?ww ?ro rwsr 

/?%■ epm wR>*ih « <r *rh w *1 Ijfwfflsiz* ftf 1 iz<rilcs 
we ®7t 1 Wi J fkf 1*fs iflt 80 /? ?*ro /^3a07 f^y */*/«/ 
mtfrrftp, ®m/s 7 towot? tw# <r®# to 7$% 577m 1 ? 
TP&pm ifkz*n& *thr yro? vsmrm wmks to cwto / 
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“4$ 0 yftffos vw wr^ faft ffa *w 

cmiftz*i<! s Mi -pRimw jmm tfa, fisw+tt*. *F§fo fm^h 
irsrmaH wu af&ns. f s f^fv fcrfai” (8<t s iv) 


- R'sriJ w/»<//w Orbiter Transfer vehicle 0 Luner 

lander & <n^tf^P m ®IWf 0 fr$m%nr-$ mwsHm 0 ymprfisff 
^CHCS> PiffB yt*l 0 5 //®? ©*/? / 
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«oof?rsiH, fwws « 



1 viyww ^4 fen $fa<$tf<?r w stt/^ ^ /” 

(&* s <t) 

- *53/ '^ifixiic'w' Orbiter Transfer vehicle Luner 

lander e* 7fJ vpnrft « 5*T37H ^ 

cttpt s prar vmmi *iwfavs wt *K.z*nm 

m ar =>f*^ ’ *1 fay mj f4*niw finn+Hi stfaf&v •*<:<?<:* / irjwftfif 

wrwtf 3 ^ w *kt fa? vtj* fas? c<^ wft faqvz* wm *?rc* 7? ®7 
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«oi 

R*ER l RttoR ‘Mir’ C~*IR ($*R-4 RtRlRM « 

RffsmttofR toe ww Rt^rnt^ R^ERES, i ‘Skylab’ RPto 

firm i’trooo 'srf^r sms Rto© smto <mT^r, r^^tsier 

‘Mir’-'Q fiffs ho ftftciJ ^RRtR fiRtot <pWC^ tor 

r^^ter £R5 Rfs Irer i t^o^c* v TCR ^err g^Rfto RTEt>r rrr 
crrir cr>r ^ern <Rt i 4 *r ^s<?rt ^ert, c^rr cs*r (Space 

Station) SERttfo RMtRtR <£RK RffsRfftERR RfiRt-ERRfR WRJ 

mromtwtft rmrir R^m^ft & wh rr^erters rr^r- 
t 4ERR tof§ Rmt ’tERR c rffitR Rf Space Station-R RtE«I tore 
TO i ®RRR « srn^ Space Station-^? ‘Docking 

Module’ -R RTER R3lR>T*mrERR (Space Suttle) ‘Docking 
Module’ RSERmR <ME^> i WfR ‘Docking’ R^Rc^s 1 *Ter 
n$jR>i*mit*m Rremifto '5M't(m vB»tiw 4R?. *jre^r 
mfERt Rto %rr r^r^ir r?er to rterr to^R rrr 
RRIRRF sTER ‘Docking’ Rt ^IWIR R’Wi <krc^ i wi 
sm ’ttoa RTRRR 4<R R3?$RJ «WR RtRR RE^3 ^err 
^tr^^terr rerj ^rtRt-RT'3mr « ^RR-fiRnm cr*r £T^m % reSIr 
4ri 4RERt Rt i finmmt% Rstw RRtRRtus rrrir *je^r tom 

^wr^r fif^$ Rto toR tort rirr crer* RfB^ 

^er cr rtr Rnre tor rte^ i 4 W'® toR lorn (Rton^ 

itm RtERR W«IMR R^» wnmtoR ‘(7*RR 

4TTE*rfERt’ (Space Craft Apollo) <4R°s RftoR ‘c~*tR stoS 
>RRf’ (Space Craft Soyuz) ROTERR R^RrelR sm *tffc 
tor <#t% r^frer RtorncR^ ^R^m rr~rr ‘docking’ r^er 
R tfoRlfMR Rrrrr‘ Rmre r^r ^r i 

^SRRiR'sfER i<6c5(t RKR mtERfwR ‘Space Shuttle 
Atlantis’ Rtf*tRR Space Station ‘Mir’-<flR RHR Docking 
System-4 R®^3» 3re R^R rr i \B®uu ^M^ti RtRR 

R^'Q 4ERR Docking-4 CRRR ^Pjto toR 1 ‘ P R”‘ P R R^'Gr'oT 
^RR *R Space Shuttle Atlantis-^R *iC'»lbll)R e r *jR^ « 
RTZRR Rf% %RR R^R 0.1 kmh ^ (0.06 mph-^) Rtof CRR i 
"^PCR RR^tTR S'ocrr ‘Docking module’ RR^R^RR RERT fifER*t 
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'9o$,ifH'aih, falllVI'4 'S *1441*1 



fms 

“usmi cmffin ‘SfizF 4$ wm far*faz*w (fasmmv) ?t*k* fi*oi 
mt fa wffaty ^faus m?" (<ta s vs) 

- wfaus c%us vuw*fs fafflfifttz ©< :*rf tKtyzzi gw «i tfars mm « 

mm Space Station- 4H *rm 4fa$ wttw mm Space Croft (mfaPf 

m) vfaz witty 5 ? tmm m mt*ti mm 1 4? mu 

mmrsrsi nt 'srfam must miftus famujy mwtm m ?mu? m*t 
Rcyck i 
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*M*tC*l «o« 



fms 

“4? tyiffir ^7 c'®/ J //c*P WR7 <pRiilfs>, *115.1 

<5?iftF5 =tt cvim ^rnm 

(VHW&fy l” (ii S 8b) 

- bl4 i 1IC‘l *13,1 ‘1*1) <4*ll4>ln stwhl <pl*fe)’ii *lRbfaHI 'S fiwi? 

firm? *rfzKJ mm ‘Mission Control' Wl <M*imM « 

fmf*tm ? /^??7 $mw < 1 w?«rr»)7? ^ 3 rs*t «w?7 

077 ^ 57*7 <j>/<f«j*v effaftrs ws ?t*tj 1 4$ 7 # ?? 3 ^ sr^t, 

*PWM W Iflftyffal $ *lfZ5FRl « fam e tH RtWt 5R7®7 ^ ‘'StfW/?’ 
vltiMM ‘Suprime Control ’ R 5 csm $df *rt? 
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fun g }<?& 

37 -gmfft 3 fw /" g w) 

- vrtoiR<r>i f&wtf < 70-457 *r&m ^<kv 

o 5*737757 tmwm 'Sky lab ’ 5 r?^r*w ^z? 1 *m*J e n*rnifi> yfeus 

yffit mfo*! ttw *rm *rtw *rm *it?w mn spot z<ft*F 

wiw ?7 /pt? m*t farm *kz wm « ?E7 wiwstz? 

^f 37377*77 / <9377*7 wttz? & sm % iv '3 ®p 7371R 337*7 ^kj ? m ¥ 

*F5t l 
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fms in 

“firm fifirfa <Y#m *tfe *r* 13 m^t ^sfwKm 
i§f*U 1” ($<? s w) 

- ^fisffius wy&jz Wl&t iKmltm ‘Sky lab’ -43 W%? 

37/®®2T’ (Docking Module ) 1 7N1 ^rtm, C*M& WW vrm*t wm 

sfFrt <£rm *rfas. *wf®cw ^5^ ?r?? i 

SfffliSR C*tFQ && *}& fax *Fg Txf&tft >i&vfc<i RfS^ ^ 7 ? 577 / 

jth? 3777W 3^ ©g* ^nsf /5 *r»nfir 5 ^us *tm?f © gtr 

‘‘ p f<H>iw ’ 4<fi$vic<i i&FF!*?hi Tjfi <mus *Kurtft-*r 0! i¥ h 

?c? *rt? 4 mzm m^s / /<</$u fmt-zpsm c*m y*u mw fit? 
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csptifc*ti& a m-r$ ftpiR cstviftpR sfc*mup<i 
vkc® witfi T&m cv cifftus ntPf, cv v^ijm vtw 

*frll”(* g io8) 

- wfvus <f>-^ 3^ sftv *oo vft*r '3*icv v&ycvj ^iffo vtfimv 

d$*!V ‘Mir ’ C*P CWt Vim i &f& <90 fvPi (M £f&&> *ifac& <£) 1 $ 
spffo't wars i wfvrs Fgftfo vzwffi *®f%? cwvt vim, C*M1ZV 

v^vrv arww ®ij >»«$/» vtzvw vtvcw v rmv stcvtefiiv vm wt*n 

vzvcvi 
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“vrm*ps?<m © Tt*af%v ww mw*® micw wu 

fcrfa zfomr (* g i&8) 

- wftus mfrm Space Station -m RtW 'stm*! WR (Space Ship) 
vPfiTR ^/ «??[/$/ CW*f1 yfife l <IW$ I*ifn3 ^PWf fpJR- 

mfcus vpsrft mttft ?sj? vpr Trwsfn ffag sm*i mznz / *prj 37/g? vfw 
4$ tnn?K 'sr*mi& ^us jw *mt, vm*r ^nfafeRR © imr% fo 

*Rm?R SR7 0ntPSr%[ *77?f/ ?F”f$ V <XV *tm?R R? VR*tfc *tm&t I 

©y ‘?' 3 ’ <m:u$ vt *tm m*i$ *tm i 
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Dm m 

«M« Ml 


RoMMift 

module 



i'bo 

y*rvg c*ri*muf<] m%nt r (v<t $ ^r) 

- wRus 4?# WWR (Space Ship ) ‘C**PT Wipf’ <& ‘C^PT C*F§ ^r’ 

4w *nz*i y^pytTn vpFFs cw*n vrcsz i W’jh r&w 4z^ 4$ 

Tftzm 37 m *nb, m^ps, « ^pRtw^ *k<j 

*n*n?Ri imvtut 4*p , tvvt*i 375 ? ?sr? ^mi Rmw *mPrus R*nrf> 
vrfarpr ypm 4*n ^ «im*n *n 1 wft*m ^us 4 *r 
Rm^f simzsr vr$)<t>m ^us se ? 1 4<r <?m Rw / 
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♦RWICT 'OoS» 



fms 

ivfii c mrfiMc s ?? fimfir cr*n$m *ttzm i wsgm csmt ^mr^ 
cm cm fimfircp vrffrm *rfza?” (80 g w; 

- wfivs mpv mm 4^ *tonr e tma<! c*n sm ‘vfag vfc&f’ 
(Docking Module ) CT*rt ms$ i ctffl 5 sizmtfift) m0f filer 
vnmfmfS 4*rtcr ctftm *rt fi^ ®f%v yfs&i tftz?r *fcn *fzm e ft t fncnr 
ifcfrznt *rm m$ fim 4m *r$ (Air Lock) *Wf feus m?mci 
$t<r>fyai ffcj i nm ?y v crm *rgzm jrm 

ms sfemfifv mr mt*rt mr cur i fi^icnr mw vfir ftmttft ifffv 
<m mmm ®f%? mwr a w? w cmr fires w* it % emm? 
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iu3ss 

“vmrwstf & yftftrs ww forfa item w sm^ 
foy Jr m man) stfa u/$/<j/ &frffc i" (>* s)o<t) 

- 'S+fEnt ?/< 7 t« WffflPl ‘Space Station ’ CW*ft WES i 4<! effafij 

*ff&-$ *®/%? iifs'Sv’ (Docking module) </<$/, & <W(I 4mf*l<P 

OfWWMrf vffaT? *7*/? 5f*W ^ *R&m* ftffa #HIU% I 

>lW&Hi *H$*I RwfS J& ftcs I 
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Stoto 

wot mj r (to s so; 

- m*nz*t ?Rf*jp ; n ^«w rffamurs 4<pffr ®prvR f fz*R e nm, m 

if-stm mm simsm whj «//*wm iw wu 1*& *©/%* yf &s*i ' / 
fat fas m *m iRPptJ smm $W Space Ship to 

Space Station *T$mP s/msm <1W? 'Urmia =SOT ^ictl fafa fam 

*tfam arnmn ama *rm mw *nmz*ni owfr 

(docking) ut*finfifcpto mjm am mm i famuta a&m mm *rmfR 

wyiw wffora orr mtfam omr femfhs amm / 
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'si^^TOR, farrai'a « «twi»r 



fuatg i'bs 

\“c$ wfv <?m farfa cmt& cvtm &us ciww 

JiRillw? (V$ g b) 

- fam vm mfamRi m*tm sifafim a fmuw 

S&f-ffS fatelR# 159IT9Z* mv ^sm £prtf*te WZ bWl%, Vt W^5? *jf$ 

fin 7 vmz*r$ *m w i wfivs *tfeu5 fim 

u?^ pm i mm $m*mv or jm <m 

Tfm 'Slykil* (Docking) w*T *7sW*r 

'x.'m *rw ®f%? *rnm *rffrm vmi om %cm nfam ft&m fmn <tim*n 

* 77 1 
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'Si'S 


RR *PS*oRR 'ilfGfto RR I tma RR~RR R?^ RR Rt'QRR RR 
(Module)-R tot®R to<j to ^RlfMR RRR RR 

rrrr rtcr ftto ^r i rtrr RRpsto rr? crr ^ 

RRt ?RP$RJ «PW 'Q WRlR RtRR ^'S to 

RiRralRS R3~RR f^to ^R ttr I 

<\shm torn firm ^ crrr to? rrir ^i«\sh tot 
t^WMRH C~RR tjp*tR-tor (International Space 
Station-Freedom) RtR 4R fW W$?ffRR ROTR RRRRMH 

ifcis.br RTRIR *oRt Rff5W CRR fcsft ^R RRR I 4? 

R^kftR fcsft ^ RRR RtRR CTI^ R«RR I RR5 R\5R RTC 

‘sfa’t RPhh vsrr’ i Rsmi RtRra 'w rrrr rwj 4? 
s|«ll*j3)il RMMR C^ftoR 'SRT CRR* ‘C~RR apppr r 

‘C^RR RfSR’RS R«CV||iJ 8^ RR W RRPa I ^t'8|>H«ot 
R*t ScgRRTRj " J 1<P'Sl’ J ll<P«1J'St»i<p'o|c<1^. R°RjJ <K3C^ i*R° 

rhir rr? rr 'sicm<i» 1 ^ ^FIr crr i ^rprs 1 r§ ^Rt: R^foos 

RR RMRM fRR ‘^I'sHJhHM RRR c2*R-to?R’ 
RTCR 'SRI^RJ ^wr^R ‘Docking’ RR RtRRM ^sm R?IR 
■HR* %TRRRTRt RPSr C*tR *}«R ^R to ^siTO. l ^RtfftR R 
^Rv 3 RTtRR « toRf ^tRlM ^RRRJ RRR'ftRR fraft RR 
RRltolR x5IRR ^SfRT toR ^5RRR RtRtR totR 4to RfR RT 
4RtR ^WRBl S|'S1«|»IH ~5m I RRTE<R <W»IH R^IlRR ^RJ 
4RIR (R RIRf (Message) RT 5RI-WRR '3RK RWt 
RRWTR R^RJ «mtR £fF5 RfR to^ £RH RRR- 

*I3JrI(.“T Rg C^(B RR 5 lR°Rf RR 5 , RfR RR fRRt Rf*t RR 5 , 
RR*T CRR$ 4<Tt RR°R<J 7Rf<F ^R tofWR "SKRJ 2HRRf% 
'srfRR-£RR R 59 ^ RtCR ^R” 3(Rl'SH ^to C’RR R^tfRflW 

^TRR RR^RR fRto^S RCR RfR, ^ ^ R^R 4Rt I 

'SRI'5M'«R fRft CRt I RRRR tWRRR ^fSjRffe ^R' 3 CRRt 
RR "SRP^RJ 'SN^R RtRfRR tofRQt^ftU® Sj^l'SrW RI^R 

7 f?JRRRR RfRTCSl '5RJ fRRR RCR ^[Rf^t RRf RR I ^“bR 

RCR^S RpSR RR iR? ^5 $H% Rt^RR RW 'SRfRRP'R R^PfRSR 
'»|>|i|H « bRWH CRlR^B RfR ^I^Ps fto'QM R^IW Rtot 
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'Sis f?T3fR, favfvl'i « 



fftHS }<b<? 

fag 71$ fa? gPZlUS (&R *1$, VWUTi J fa *Kgt 3$F?, Tlfat 

vnft &wfif*fup 4^31 ?fa?" (V g w) 

- iA>«i<? m*m <spi$ sfopmaa W rnifarn Space Craft 
Apollo « s//*/«/'/ Space Craft Suyoz 

?i7i &5Kni ^uswtfM't ^i^fsrs fifas ^ptf spfm i 

4&tzi$ m*m?i 37 ii, wt?%pr, wr^rs « m<t vfu? 

S//»y«ji/©*Dtf /? Wt m*( VTff I 
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*RWtOT Tsfo Vii 



fats 

‘faw ^s Su tfhjtm fm> ?r§j 'snfiffft *r& vt?t smtm ^Rwon i 

w*r *K*t&r cwrpmR r (<to ? a) 

- wfi&s m firtfjcfftfai International Space Station ‘Freedom’ & 

cm vrcszi ihbb- *nz m- *oc*i c*i& 4faa fatft c t <m ©<f i(m% 

yvypu i ffm ■srtmrftn ww:*! wrt*rj wimm (Space Ship) 4zv 
vtsfatin <m zms / fzmutu 4 ^ fans wwij i 

vf 4*?$ wfii+'s ftffc wprtm / 
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faimtva « 



fmg ten 

“w 5 ? rffrfvm? ym sfr, ftot vrtfi cmtfp*fu$ *rmw forfait 

yswi r? £i2M t§ m ^t r (** s uh) 

- %R(.w International Space Station <4H < £flf&&tfo W ? !WR <*??? 
\&IC& ^3 *PPtJ ’Sfftftn W fife <pif<p/® Sics> i<j<p4//(fl 

w/SSwd (docking module) J7WW ^il^H*lH 7 r^?l 

*10™*® s^FWt *PF*mn « *nr i 4*p$sm <n^tf^ *t?mMlv? w 

57^t <f/%? ?r? ftwifat ftm « w/v»f »rfc®?r *rrftfa fomft i 

fim&m 4 &ih *uv*ij, *m+ic*hi *nfcp rnymcw ^7 /®/ g ? «*/? 
stfa&t fwutrwm 1 
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1 



fU3!S ifclr 

“zrm*PF&^ « yfifikv <t%rm fiytftufn ®rt r (8<t s v) 

- wftz® International Space Station -4* SRT VPmm ^7 

$vu“ti *rtfts mtm <. astj? yJcviV 8 a 

fi> WiM 37 rttjut Z*m m Station -fa i *FW 3 flg* 7# 

w&fn ^iwn (isfot) * m& T&zt vtz $b® i&i ^<tus *m, ®r wi 

tfflssfif 'Q TFfafarFi vrmf% 8 H> vP&m vm <$m w ?w 

vtFi 5 
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vSlbr^TSTH, falllVI'S « *BW»T 



fu$2 $bc» 

“tftususj frcpfa *nw « ip f&ss ftfez srj /” 

($8 s e) 

- ?U5 0ft boo IftFTffftfft &*ff iftpyzft Jlffo 

c^pf <$fk?$K*ft m*t 0*m*ftm& cw& ciffiiwft 0&m%i 

<FWttft*F e t ftft& Cftft ftmi ftfftlft iftppu <£Ch<1 bffti ftftft 4ft$ 
fifths ftfffi 0f$ft5 ftftlft, ft ftft^Rft ftps ftftft 0ft*t 

ftftftl 
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funs 3 So 

‘^rwt fcrfa offer *pi firnitm m 4 *r wr, tztzvi fumfiv 

*IFX I " (Q 8 g *) 

- -rffes 3R7 fonon ffe*tur w?g? «y 

4<x is^js/w ^ y*nmo o*not ^nzw, m *r<&m n^mnf^ iw<jr:*i 
? t*mi ini (•$?), ® n$ns (fawn $<*w s f*m ms&), (?rrfn 

cm 7 onfi* onfi> ®sr ^ n^n^n vrfffins) e t t^nrps (&$ <n *nm *m<f 

'S i £*Tf-<ilfa fiu.ii foil) L'sru) <4 >i*WH ® WVH ^H*^M *!W'3 f 1n~ > 1iJ 

*n*ron ffgmtFt m^sm sm^h wno / 
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'8^0^0'aih, (Buhl'S 'Q 



fom 

“fztus m*tj$ forfg gfomz, fog ^rfoz^g ^fggn^t yfrg ^ r 

($$> e iO'S) 

- wfo& mmim gyzg mgj *tir*tg g tzm zng&g srj cs4f 

J//S®<M<f’ (Docking Module ) $f5 ytj cwgfm ^cm / VfPfsU 
^WTOOT *ffo, o W? folPKgg 'Qgg 1 g** 1 g 
ifa/zw? g*mfi> ggrgt g*n «m& i gqg ’&/? 3/% %?r ggr^j <n$ gs mR> 
gum *mm, ww ^ 

gg® g£g, C^HJ fofo >i4*tf&ilH « ggmtfl foPKg 4'3’ 4=1 gg 
ggtgg&fzg g gcg vt 37 / 
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'OS.i 



fBQg 

“mrft wm ?w? fmr*kr<€t w ?#? /?v 4 ?? 

Pnsrcw mm i TR?r Ssifcim fmift ^if ci, 

/% ?7Wt ^ (^, Cotm sffv*ft*FF ^ frm 

( 8 i g <K>) 

- wfmv sj^pu ®f%? *rpr$t 4/«te7 vfs^rm 

(Docking Module) W& <?Nl mm l i Ift W? m mfttm 

&Mt>¥ ^ cwta ®rt 4/z> ?ot£ /^fz? /?z?^y ^ mza / 
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ftnhl'9 « *RT¥t*T 



“vrfiytffcnt fimfa mm fms¥ met, ysmt <m*t om 

vRtficmt mm*f fmhw cmt cvtmc* ffers mmet r (80 s 8) 

- 'S‘ l iZ3W kfic's «»/^»/“Wc*fs *©/%? a//S5c«7«j’ (Docking 

Module) stew ®#? <};<$(/?/ ^57^ WW&*/ <^jr 

cwm mm i sims m cm mtma 4m$ fcm m *nr*i<! m imyeu 

fim fim mwm men ysm?. *nrmpfa vtytert mfa (Docking 
System) a *m <?f fmm mm =?m mzm fm? 
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fag i W 

“ff? srsjMff trf&ri *n%H f&mKW ww r 

(O S >b) 

- wfws wMfit fin?r sfiz’ i Ttupw sm^ $*tf%fwv w*iwfev ws 
CSffin efT¥ ‘Mars lander' <& ‘Orbiter Transfer vehicle' ^ W*t 
docking module -? *K*I& W3 V^I<Pl m l vrf%W*ffl &f&f® fius cw*ft 

WE I R&IWJ WP^WWl 4$ Wtfav £FP$WZm *M4tt*h J WWSI& 

4<p*i&sm ‘Tfpsj’ sm^f i 


www.amarboi.org 



<a*8 •jfs'aih, ftvtvi'ft « *Rwt*t 



fiats :> 9<? 


“3^W SRT *nft ait 5f ijtm (Tff; fag C^t <)&»</$ 

S8V) 

- 'mrnmwi <&m ^t &k*i 

w*w*pwsfi& ft^ms izppva ffanmiz '$fo*tmz e t *iwq ft*ft*i 
srwzHt mt ffism fry fit vnfffim jt*Fm vgfifc&t 

c*tMma ^imt rft w/w ?pr *&tvs vm ^ i sifafi c*n*TFm 

ft^PtW ^Tf&lt W? | 3pr? 5 ff ‘docking module' *TIU5 <43*$ 3OT 32? 

3f znavrmvfm *tKa « mm%i ?* m ^rtws *mn fasm ftnnt 

vftws && fim-vFHte *imFi isfoi wrttm Hffc wfrm i 
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9 fa^TC 5 T 


» 


CTFo RtCR, RRRtotR '5rt i PKR RFF ^ft'» R<1R>|C«1R 

RJRgtRRt CR>R ^'®H< ^pRtto ^a RtRCR Rt I 4R CRRR Tjf^ 
Wtt^? 

4wr rw R^rt ftaft ‘ww’ Rt ^r^c^r’ R3tRnc*t 

^w<rgtR g^Rtoa i*m rcr rr^rcrr ricrj ^tRR ^r?. 

RCRt'SfR C“tCR 'RtRfR Rfejl "5JR fR$t Rsf W 1%CR Rt'GRtR 'aRlt 
^ftRR*t fi'&alM* ff^ ftRtCR ^R^fRR RRIt I 4RtR R^tto 
RJWtto fRRCR ^lt ^QRf R^CRR CRRtR'S CR R^R R^Rt to 
WRC^, <jRft CRCRS IjRJRTR CRRiR 4R*f& teSRR RRC'a Rt I 

fa'SahRsf R3)toiR ^n5ftRt-R>tC5Rt R^CRR RfcfRR'a dJtolCRR 
Rt^tCRJ fCBf CRR RRtfR ^RJ RRf RRR RtCE^ I RRR R^RCRt R«tCRt 
R^fRRCRR R^iRFatR RRR 4RR 4RR RR R^tWtRto Rg 
RsnfR^a CR, 'at R*fR RRR CRTR R^tRR*t totoRt ^CR 

RvSCSR R'atoCR i R^fiff^ vsiiR^s ‘CRRRtRtR Markarian- 
205MR?, ‘RJHt# NGC 4319’ toMRRCR 5 ftf^Rxa wfRs *rtto 

Rcilt^ I 'otRt Rg CSfto'lCR Rt*1tRtf*t CRRC^a RTR 4R° V 

‘CRRRtRtRfi>’ TBft ‘Jet’ to RPWf RlfRt#R RTCR CR CRfR^iR 

RMt <K«C&> ^5T'0 ~R§ tot Rt^a RRRR I RCR tot%tR 4CRR ^rlR^a 

RrtERfRS Rf*fCR> ‘C~RtolC*t>lfto‘ (Spectroscopy) RRCR^R RR3 

CRRt^a RtR- RTM#R *C<F5 f*fR^’ (Red - shift) RR 14 RRIC5. «6t 

CRW RtR 'bis* fRfRRR ’RtC'TfRSRR *jRC^ 'RtC^ I 'RRRto* 

‘CRRRPTtCRR C&S M’ RRtR R^ ^ CRCR5 fiftR \rdo 

fRfRRR WtMRSRR ^CR I WT ^oCRR RtCRf R°CRtR ^tRRRRft 

(to (Jet) fi> CR RTR Rtri IrIrRR WfCRtRS RR RRt 'at Cvat <flt«MlM 

tRf%^ R^ RRt RtR I ittTSTOZi R^aRtR fWtR ^tTRTCRR^ WfRtt^ 

CR, fifm Rt^ ^o,ooo CRRf& TOI RTRR R^CR RltRt#, £ftR 

RTO ^ C^StRC^aR RRtR WR^CRR ‘C^tRtRtCRR* RfCR RRtRRCR 
* 

^WlR^tR tRTR 5RTR RR'3 C®f^ (Jet)-R RtRJCR 

RvCRtR^tRR RRR RR^RR RR^RCRR RCRI ‘R^aR’ (mass) ^SftRtR- 
RRTR ^RC^, 'att'a RRtR ^R ROTCRR CR C^tR ^R7t CR CRRR RRR 
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feus 

“vrm*m5$l 'Q yfifefos vrFrv frrfa afewtzs t wzm 4$ *nr& 

*m; few vtmt 4$ *ment sife frrtffr r s io?) 

- '3*KiR wfaus *j*irvFr ‘*imrijf NGC 4319 « VmprRi *rt¥ifewm-W 
(c®5 wmfi>) sftv ib-i ftfejR meiferi ^5 3p*^ fe^iS-fetm mt osfi 
feai <y rt? ®f%? ( 7 RZ*rt*t) *nt& W#J 57 jf 3537^ jfocf 

w ^ fowjf / vr^'miai wwt^fe^ ^w 

*/?"* t ? fRzwm wt*uof etmw%! *wt*n / 
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% 



fas 

far, wiwra# « yfafa ntsr fafi wc$ vwn $ft> *rw ^ / 
fa*faffl « ^ n^mrznn $*mzn mn *nr 

(>o gioi) 

- ffius ‘Gum Nebula ’-if Plow'd ‘HH-47 Star Jet ’ < 7M! nKB% / nwmm 

&$ Jet -ft sm 7 S^3H fotFUfiftm *m, nr &th nzifann n^rmn 

*rfanmrv 4^rfa nrn nrm 0 znm& osft-4* nrwn mznt*t nrnn w / 
fim&n wfaftmt nnnzn vrm *nmfa nmy 4? m&prsj fan m zi 
n m*mm mzn ftifys / 
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famin'* « 



f5HS i Hbr 

“W3/ 'snwm fitw*fit <3 zrffaR ^mfirz^R 3 ^ 

fitW*1 57/ ®W 373J7 WZ ^Wt^ttff vmfif*tm SffaWR rR'SW 
r (<t s 

- ^fws v?*ff 'HH-111 Star Jet' CW*lt W5% && t m5H>'3 stm ** 
mFTFFrf mt <$ ^?857)W w *r ffctft 435 $ witm ?n.?& 

35 z?RR 1 w/5 f var<"fy£ ' Orion belt '-4 1 4F5 spm *RWR 

R&tfem ‘mm’ zmzn *tt$ R*m ^rs stz, stm^R 

^Ashi ^ 35 T5 vrffpm Pm O mm <&fr firm *M Mv hlC<> 

m*i ®7%? ^m fit^tfim imfi? mm vmm 1 t^tr PmR 4 $ mmm mR 
sf<m *fum-*r°*R w<rm 1 
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0t 


9 


■#i v 



An artist's rendering of two stars in a 
binary system exchanging material 
between one another. EJderfy brown 
dwarfs have now been found in such 
systems. Image; Dana Berry 


fag i “to 

“imi vrfm smtfa ms <£m ©sr ?*t 

finfai m, &wRc*m mr vimrnr wr mt && *rt 
vifat writes mm *faz&6 *rt ^zmt % mm 

*m ms 1 4 $m*i wfi *r<m*ftfais srfmwr far (i s so) 

- faus vrtfafv ’stpnfs fa’ rfr> ?n*tm 

mfa simrnrs ms mm wssfas mrt (material ) wftH mscs 

cm mm i 

qmsti *fsmms fa* mtwt'Q mrs mzRrs msn rntmt i fast* via 
vrtfsmss ytsjd fasezmm *kr e mv simsmts fmf%s 'amt stfafa ms 

a 

fasm t 
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w>o$«'arM t Givi's « 



fbl Jo ilro 

‘Vitfa sffzHut *rfw& srffar *rfz c tv s$z<r, 4?< 

u2r*t if? 'SII+Mil'itfli+'d l” (}8 S 8b-) 

- «raw« f/w 4}<%jm sf<w *ft*t wma *rt$ i && vwtm1t> ywsg 
faff w ^ / 4<J y&vM ipfat ?1W*I VTR *rsmei HM fizz, 

OflW'Q C¥F! qpfiZtRI l 37/J? mtfTtf %5J? SfWlFR 
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/Sujo iW 

q&rfiftzrn? r (<to g &o) 

- *RFFm3 ‘iSr/^/'i ’ 1<falifr5 (Pfrffrf « W5T?7 #^T ©*/3*5W 

/^T ^ / ?77? stiffen it*! « tfprpf 4*?t « 

©ffaSW cfl|- <r«^ 07^377=7 3 S ?7'3 45F cpjfaj ^*77? I WKZI? ffa 4$ 

i^rvfnpif ctfptrtfyf&s Fist *{zqi ^Fsn^fz^ fosKnn 4ii ii*w> 

&&n fafcrif i mwin *r*?*ij 4i? ww *nf$ ftm 'wfcftw’ 

4Z*l & 9 tfgi'4 $C<1 1 
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form « *Rwi*r 



fog ilrl 

"w tfo m%ftm& trfot fou> mrt zfo r (V* s w) 

- *mmm *5 mftm’ ^ mfofs ‘mrnm’n m (w cwrmrcm sifafo 
c <mrfr> <mtfi> <mtfi> <fof> fof<r mfo cm* <zf*t ®gw mft vrfjjzm? 
tow) stm cfof&w 7r*i% for* i m ‘vrijfptfo’ mr fom 
Wii srn mmr*P5' ^TTW ftfo tfofoflr’ (Solid Uranium) I W*f m 

vmz&i m m%m& mfkcn m mm mmr i wfos 
imwprmm mppn cm 4zv wftfticm wwmi fafo *rizvM 

m ft <mrrrrmnr r>o,ooo *p$ mrnftn 

^fC*lVf Will'S wfifa l 

formr fo ‘wRftW fo ^*tw tfom mr 57 mmr 

mbmvsfts ^ ftps’ *rrm mfo wr m hh for i mzr ‘y*i fops’ *n 

t m5’ 4in vrfffcsfMiw $*i n for for 4*psm m*tcm’ foa mr 

mi war sits ‘mftu&r’ mu ®f%? mft mr *umm0 mpr / 
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*ifaiRT(Life Cycle) 



/ 5 « lo itr\S 

" 4 <r? csffl1wz*M gumvt vm (■^tfimv) m vf&n $$ 

cmB $fv*iMc<fiii v/farf fmM /” (it» g Hi) 

- vrrmFmft 4$ vw c<azv i m*izvz c*r *rfe c*i 

mw con, vt 4*m?r vrifov foam j nwv jc?f *foi ?cm&i m’ 

mffam't ?zv swot ^ tfa ^st^s 4 *k vw *nt vw 

*r3W*Kva i wst*tv C*mfit firs? $fiR *lfazF*n (life cycle ) 4vfwzv Jtfinzr 

i 

Trim, csyfi *RPSf*lV'3 Vfppw first *tf$3FW (life cycle ) VtfifGf Vim / 

Tjfrsg *r?i$ y&pff ffmiFrzv i “stusKvS vfwr vnrzm first first w*#w 

(i&pyprj firsts <rd>) /” (V 6 g 8 o) 
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o©8^psiH, R'uhl'o « 



lusts )lr8 


“vriw ‘zim’ 'srm*tw$ « ^/ 3 <:<§w ^ 

^w e tt-z^ c f vwff w<t m i vim ^m, e$ r (u, ? ^<?<?) 

- vrtsf-fwmtm vtm ‘vrtwmm’ 

VttW*t fal 7 37^ / 3SW5/S « ^ 4?7 37/^ 37^JP77 ftsr 7^57 

7w/7^5 w/W/W « U*PlFl (motion ) ?E7 <)</?« ^?7 otTC? / T?*7- 

377 ?*/ 37 ^ 7 ftctmcffi v^Rz <0 <mvs *nm$kv *i 4 msKn *m<i 

ffiti ^rmjot wviw uyPfw wl&m <mus m*p, <m 3757 *r j £prm e t 4 *R '3 ^ m 

uyfifo *rwfifo ^ 5 ? 4 ?? vkv yfo *im% sFimn trztftcw 

VII ffe I 
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R^SftRf^R* OT <R*R RS ^RR (71 C^H RSR RfiR RfeRRR® 

'4M^ui-t rskrir ^irr rrr 2nsrpsf% r*r? RRtat rrf© rkr 
^sr^r rr; rr o v rrirptir rsr 4R ^iwp i r^rr 
cetjlR>R«9lwii 4 r^r vSivuUh ^R*nt ^RT ^Rtf®R ^ri ‘Land 
mark’ f^ic-q Rc<iI&'o W& Rtaj i 

grsr ^s %r rtrttrrir rrcr rih-^m ^r?. rcr r^rr 

toR v|4>|f<tRR RtRJ f^SRt R<RtRtfs RRRt R^tRJR RRRt 

«tw R^5ffRl%Rs Rg fa^RT RRRJ frsft ^RsRG RR~RR 
R4'i5<1'sT ^CR ^RtRR RttR R 8 ^ ^S RKR 4 R 8 v «lttl1<8?M 

wtrir 'ii<^R fafe^ ^ rhr, ^ ^i'gi'sicr RRtPn© 

^GRTR RR RftR ‘RRRRR’ R^RW ^RRft 3RKRR Rlfc, wt^o WRf^R 
G tftf>HI|\o R^"RR RR^RtRR RTCR RSCRtR^tRR R>tR RRtR 
RRRR^R %R 4R?, RtR R^RR^ ^RRtft CRRR CRFP c^ 

wt^RTs RrtRtR ca^at wri^rr ^Pians Rtfe to ca rtcr, cr 
rrir fa ^hr R^rm rfr^-r?rr am^ rtcr? fasafRR rtcr rrr 

Rfa CRRiR RTR^tR RRRR Rto R^RRR ^R?RJ RRRI RtR ^fRtfs 
RRR, WR£R ‘RRRRtR’ R^ff^R 4RRtR gtf, RFS G 

R^RaRRR RtpR ‘Rft^’ RRRiR RTR^f RRFs fa RRR RR? R^RR 
faSafiRR RTRRR RRRR^R faRR RR&R RRtsfaKR RRtfao ^GRtR RR 
4to*, 4"Ra Rl^sRRS ^spffatR RRtR RRR RR RRJ RR CRt^ I 
g^Rt?, RRRRRRSfR 'SaRRRRf MH-faSaRRR RtR^tfk^ 
‘RRRRRW’ CR£R to Rlfaa #RR RtRR RRT RtR§tR ^CR I 

“C^slRtR RfR RtRJJ ' 3 T D< J c f RvsJ G RTfRR?.RR I ^sfatR Rt% <7^ 

fRRTt Rf^R^ Rs%s Rtto RT, 1%fR RR^S fRRRt RR’R® R%R^R l” 

(G % iiff) 

“Rt «Pr SsRRS fiR^R to^T l” (io % i) 

^Sfxs^R ^RH-^RG(H Rif $ RltR’ ^R 5 RRl R'sJ'sR vBfclPlvo l 
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?I ^ 'i'STW CIC^ R»T I 


4ft 



(b) (M to wlro 
’iQWm <tor l%pi*i *fto 
*ltos ^t w*t ^ 

^ Wf<FP*t , SR5%<P'G l” 


(>888b-) 


“sjc^jc^ »wi 
to to (W^WJ 

tor* to) Jtd<Hto r 

(O'boSo) 


(*) ‘i tofi 

^f? fat toto 

*rrl% r cm s e) 


T* 'SRJ fij^vs 
«J«1'3 'SrfSj? 


“ton wtotn tonr 

m^, toHW^fik’Tn 

IWH^ r (Hb- § *>,*0 


(i) ^rmwn wnwf 

sf^ <rg-^ ?tto 
(motion) n*tnt?T 

BFB 

<into 

rn&\ (motion) 

nt sit^r n*t to 

^ nprgt ^ n^t ^ ^®t 

m i 

(motion) 

<£Rl n*r (Gravity) to 
csrc*f n^stftfto <j<gorii 
n^mNfto tow vaiifftoo 
fnton nto^ winra 
^•wifFstvo ^ntofa ^fBt 
Tjto wc® 

tow fcm wfe 

to 'SR^ 

I 



'aiiR^'o ‘c«’ ntotot ^ 
nRWtWRJ >MCt?W <(v5 

tow *iRfsf^ *rw 

nww, bb ^ b\ 

^n^tto (Rto^tosn b^b 
ww cto TTOii 

n^twtnfto nmto <uto 
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WP 


i\$\w.+ Ww\ 

l” (W* % $$) 


“^m 


?Rn 

?f l” (tfo § v5o) 


(«) “^°s 

aitWc^ (^pi1>mtv9) *n* 
^¥1 ¥1^¥, t^t c^m 

sff%^Mc<p<j '4iP<i< r 

(ifc 8 Si) 



io,ooo ‘c^mprm’ 

<£RK fiff^ C^TCPrm 

v»yR¥5 ^fcxM ^IMI* ¥f*f 
‘’IM-^’ (highest energy 
radiation) i ¥5) ¥5 

%*TC¥ «*rat« 'S^J^IJ «mR 


£m? %W¥ 

Wtt *rcft «PRR 4¥?. 
5 t%%! I ^rf¥t¥ 

tot ^rfin ^t*R ¥to <£r* 

£ft¥PSR (TO *t¥~‘ ! l¥ ftfij^'G 
TO TO^I ¥^¥T¥Ttf TOn*f- 
TO3 TO 5 TO TO C^Ht 
TOl TO1 

£(TO ffaw f^<n stiffs 

¥J¥ft Wt TO I 


(O) fiflj'S ^5lf^5nj 

‘c^mmt¥'¥ «mr aiffcflfcr ^ 
(R®Q»«l»i) to 
TOE* f¥*TR »Rt CBfU, ¥T 
^ fTO <#^<1 ^ C®f& 
(Jet) « 1 fl$ erm 

¥¥ «T¥t I ( fc srt¥»ff^¥H - ^o£’ 

c^mmt^fN esfc aim b-oo 
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vWV^^H, 'Q *flRFt*T 


$rhr RsfRR <5^ 'SriPivfw^ 
crrr *\^\i Rtf*Rt 

Irr r (j» ? •**) 


“(RtfRR ^J^R'G 

^Rtf^R* Rift ^RRfRRR* <rf£rc<t, 
t ^rmtfRRR srj ^r^ 
rir, RRtre Rtmt rercrfwra 
^jrr f^ srr rrr riIr, r*h 
^r camt reRttwR f%R 
%%t Tn^s 4R?, 'shmr ?ranR 

RR i” (<?s ? ys) 


ftfaiH WRRRs RR *TRt) | 

‘cTmtWt^ $t#ta s&s 
^stf^RR (highest energy 
radiation) (^srfsRi'ot 
'ill^f'a 4R?, 4tRR RttR etf^'© 
Jet ff 5 'Srj ^fl ^crcs, 

fRSatR ^'JR'3 ^ RRRRafiR 
<p^C's RR^f i 

^rtfRfa ^m??t c^tnpTt^ 

R^5rRUa<t m sm ^VIHW 

(Far distance) fRR> RtrfR^a 

‘v|R>fft*tM-*otf- wm#’ 
^TfRfa wm 3Rffta WS 
r^rj ^3 vst^m 

Tt^sn^tf^ aitRR 

£|wNc*i RR~RffR RMR* 
?P5Fa RttR ^RRR SKRl'SH C“RR 
R^R* fl^'S <M(.a RTR 4RI 'at 
4RsRa ^t^ r^r ^ Rm 

RHp® I 


^aRK '3’KRR SIlRRa RRttRtSRR ailRliRR RRips t 
’R^'slW'5. «T5tt%a CR, ‘RRRRtR’ fRSftRR R&, Wt^Ta, 

Wl^IsflR 'S <$RfRRp5 4R*fR1RS CRRR RR?R Ra] (PSRfR ^r«T#RR5 
4'Qf^t'S <1<I4IW<1 RRFSftR^RS C®mf^ fRRtR R^tfRF0 R^fRJatR 
filRl'StW 417F mtRR RttR alRRM ^ ^WR^tR RRRtR C^tRS'S 
RR”RR RR^RtRR RtCR ROTt RtRR ^RFa RftR 4R° SlRl'StW 
tRRfRCR f^f^'S RjtR (RtPa RftR I tRRRft R'sfatR R&IWR 'WftlTt 

'SfR '5rft<m RRTfR (RRR RR CRt I RRtRR 'SIM'^W RTRRSftf^ 4RsfRR 
faRilft RfaR C5tC^ R*fR Rta R>RtR tiKPa CRRRt; R1PRR CR$ I 
RtRf^R ^R ftps fRSSHRR R^aRlR RTRRFStRR 5 
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'8'Sfc 

fits ict 'srffam ft^vs i are <a*H f^t CTt i ?^rt^ 

fata I M* 4 ft ^5rfMW £R#® l ’fWH’ ^ 

4? ffte\ ^gT*rcTt; *rr w®tn I 

“4$ '8f®$ «NN CT W” («i S «8) 

“^5p®i£R c^ ®l^t ! 'a|1ill^M> «TJ W, *tT^f£® 

c§\m *tfiaiM *tm r (c § ioo) 

- ^©<n?, ‘^H-^'iiH’-^ ^®T ^ « ‘R«8H’ fe*t 

fcspra ct ^^'©iw H4«ita<t gfct ‘^rtsi^’ 43°s 

*iftot ^s?r 

^itw sfm «? ^ffc ^ ftuit*H, ^t sratwra 

*8i3k«ui ^rsfw ’°*iH»iw^ ^ i 4 >i<»if^viH « ej& 

^prj ^®ijmic^ 

^<H\s ^SRT *PtJ ^QTH C5&I SRpft I fa# ^sH 

fatfto® fwr-*tmm ^rr^ w aRtf ^rpm^k 

wu ^ fttitf ^ £Rt^rR cgt^ 

awfar.*P|jPf 4F\ ?&ft I (Ttfar ^ITO « (7f 

*r® cstm ai^ef ^ <n*fm ’pfaft'o i 
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RT^R ! 4$CTO C*R TO® $?f^5 ^C? t?RC?? TO? ^TO& 
^ fRC? >T?lf?C - 4? Wi'lR'TOTO TO® R%-WsT « US’I'&IW? 

^frotfr 4 ?rir gti tor r^trr. ?t?jr ^rr‘<=irlRc^<i’ totc? fro? 

TOR '®I<M'® ?>C? f^f^, f?fR <P<Ml RC? '»|R|C I 'T?CR ^f? ?f<lRf£l''® V3 
froff'S TOlR<R}? RlWW? ftiRvolfalR TOtfTO TOTOTtRJ f^#r 
^R'Q R?CR RRRJ RC? ?RJ RC?C*H I <R f?RC? TO'sJRfiJ ?1*R 
1 r^ RT fRf CTO?^ ?TCRR I ^r'Q 4RfRR ?W R^lM? R3RT C?CR 

Rf$R ^g<j rt cto? ^ «n:wt r?%rr i tostcr? ?totr 
?t?c?c*f ^tr cr 's»m^m ^<i>ih rR^ to i ^nror TO*tt 

R?f| ^Rlffas ^Cm>MI f?TO8CRT f?TOR Rtf?^ TO®T RC? TOTOR? 
C?t??C?J? %rm 4CR ^lf$t? R?CR TOR RC? I TORJ 4?fR fifths 
TO?I? Rt?CR ‘’MTO’ ^Rl? TOT f?C?R ?tRTR? ^StRJ R^R RC? 
TOSC^ I TOlftC'fl? ?JTRT#R? *??R 4??, 4TR? ^g^JRS 

firf^RT vS^viifD's rc? *$sm fror? fwr tori tor tor ?^ to 
rc? c?cr, ?mror rt?c? i tor #?rto uhnui 
Itot? ^&tcr? tRta r^r to ^??cto f?cR ?t-?T to? 4ffic? 

KRC^, C??TCR cfc WT TOR I “RR! ^tTOf TO^TT RRTOa? 
?C?I %R?” 

tosc?? fro? c?, R'&iw? ?m tot r?t ^ ^f? «to ?r? 

RTOSf ’HR? TO? 1>CR TOR TO^3 C?R fR5a#TOCR? 4?^t TOv*t 
CTO 'STtfR fRtfT^RCR? RCR TO?R Rt I RT?T Rt-fR fTO SffW 

R-KR 5 CR?CR Rt C?CR f^TtR ^T?R TOTO TO?R Rt I TOR? 

R#fi>? iRSRCRCR 'Q? 5 ^ TO^, ^T WtfTO wf!?R? R?f| 

Rt i fim R?t rcrt ?rjtor Mtc? Rtftf^ torcto torrtj 

R?; TO°s W^f?C*TC? TORS?^ ?c5 I CTORT, Rt?T ^ RISC'S TOv5 
TOTO, ^®Rt t? 5 TOR? #?CR? TOR ?TtTO?t ^R?i? TO^5 'Q 
v5[%R TO^TR fTOs TO?R ? ?mTOR ^st ^?R^ TO??? R? I 
RCRTCTOTO TO? TOR WR, C? TOR ?RTRR C?, Rm CTO? 

RT CR?T ?TO RTfRT^’ f^PT TOTRR RT’, TOR? 2f^ TOC^® 
RfTRRRT C? fwTCR? ?CRTRTO f?TR( ?t?f5f% RT« ?RRTRR, 
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Rjtl^R %R 4MW, (7 $ R'ftalt'W « R^aJ 

R^RlRiOT fifths iRR-RIRR’ feH 5 ! oriRRtRt 

CRCROTR? RRTtRSRR (Gravity) co^l-al CR>RR Rt f% R?. f% 
R*fR «TT'© <k<k^»i? Rf®’ (Escape velocity) fR CFtcR CRCR 

®tRRR 'S^TCRs fR’STtR <s«C*H? ftRRt RTfRS C5IOTR R^tCRt 

ft *rt® r^rc® rrsr wcsr? cr rt®ir w Rfcr ^rm rt, ®ir 

f% CRRR <R Rt RR^tCRf CRRC® CRCRCSR? 4RR5R *f\a ^ ^ 

^*|J IkM ^RR 13*813)^ ®TCRR #RRfRRfc R^R bMt*H 4R* 
4OTR ^»|j R^tCRfR «*R^ fR®R R^R ®TOTR £[f® fRCRR *lfhtf- 
. RfNt ^tta fR% 'aflRiHM* RtRTCR taGR *[RtR-^*mf® 
fR’SfRR ^f®CR bWW, f^WRHR? ‘£ff®RMCRRT cwra 
RRtf^ 4R!, ^-fRCRT^t R^RJ to 4OT Rf^TT%R^ C2|®M 

rtrtr w r^cr w»iw, Rt r^^rot ^tcRtf®^ ^ rpitospifj^s 

Rdf I 4R*fRW ®TRt RTWftRl RRCRR 'QRR fetOTR RR5R 

RR^RR #5 RSRt 4'CRGH, WfRtR R < RfRR5 R^RfR (RKt^ fRCR 
1RRT 2fp’ fRR* CRCR* f^RCR ^W#®f^R5 ^RR fijpf^ 
R5RC5R | vSSRRR RRfcSfR Wlf®R ®TRR $Tt^T® iJRRfR^ 
RWftflOTPtJ I RSR®S <7T RRRCR^ ‘fRSfR’ ®tR «R®C®$ CR tRRt W 
ROT CR, “(fNffi ®tRft) RlRt RRR OTR3J ^C*tTR 'SRR 
<FCR RttR*” (*S «) I 

SSfit *ftfo, mtOTR <n®5fTR RRCR §OTfa® 2ff®RR?IT R«T% 
RROTR rpiot 'StTCRR (Tit RMRsfifR RC®T, CR RtRR 5 arffcfRR 
®fR Rf%R5 RTRT$f IWs CROT 4RsfRR CRR®R* «T*f RRSt RROTt, 
*RT% ! CR «ff®fRR RtRTSf R® ^R fa ‘Wt^CR 5 ’ CRRC® RT'Q?’ 
^f%Rt% Rf^t-RnUR “TO? RRR «fC?fR «TCR fROTRfRt Rf RCR RRS, 
RlftR®T R^t R^CR ^SR filWH - ‘Pl‘bR'5. ^rf^CRS CRRGo Rft, ^®t Rf 
ROT ^ R?8 #^tR RSCR RtRt^f RtgCRt CRR?’ Rf^t ^IRlR "RtC® R^CR 
Rl'SlW «I*J RSROTT-^tR 'ailtil^W CRRC^s RT'Q Rf?’ RHaf 'SrRtR 
f^T-'^srrfsr RfR 'Rl?ll^t<f» CRRGs CR^oR Wt^OT RttfR'S Gsf GsfRlR 
R^o Rprm R^ofR ! ^1 r Irs ^ffRfCR ^[fTf^’ CRRTGo RTR ? Rf% 
^CRIR CRCR RROTt-^RRRTt’ ^R OTlRtOT CRRfCRt I ^Ir 

R4MC<Wf ^rtRtR tR^5 ^RfRCR RRR ^RtfR «f«tR 
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'sa^^rsrm, fact's <3 *nr^t»r 

to# pmt mp mpto *m% cpr’^m^t tprrtoR. i 

r# to # Rto pt; toR# tR to?. to m# fmm 

RtR^kRt, 4 # msm # tot! toiitom “toit^’ CRtot i” 

^mr <mt to?, ^ito*? r# tk 5 ■>i»i?i»ic'®i hi *5) tr® fkR 
pnmt mm v\m to#« mrnt to wri to?. ^R^rr-^n^t! 

^ifto, 4to ^tto ^t*rr totm tost mnto’ cr*tr, tot 

RRtmt, Iks mft to tor '^ , CRtoR pR mtto 
£f£p 'S'Q^ CRgrR cb'Bl RR i’ »i# '5'3<^ fkr- 4 tos*f RtR, 

m# sto’ i Ri^t to h#m> w £f^j RRrcmt-‘tost r#». 

rnmtmR mt^f® crrr to? r# rrcrt- 

toti # mt mp Rt? totmR mt^tm cnmtto, to 

Rmmt-tmp to ^ tofrt f r# ^rir Mtn sruj R5RM-‘to^i 
r#<. # fp, •Tt-1 % fw?’ r# to Rt% #fm step 

tottR RtofT-R#, to WR Rt? <}fslft % Rtto CRR? 
RR° pk b1<#CR> CRRRt <mt-tmf to pt5 r tot l«rfla|*ll 

Rtott- 4 !# # tom rr? R# pr to ‘crr tom Rtot Rt? 

fktop mt swr totp f 

^rir Rt^t, sRm ^to Rtfto femt Rtot-‘tost r#i rr 
crR, mmtR ®ft mm tot? t>i<i#fi> pm Rt-# to to mtm?’ 
ri# wrr fkr-to i mrntR to#mtot m*tft p pm*’ Rt^t 
RRWlt RRtRt- 4 mtt RT to? C«T RR# # to CRmt pm Rt-# 
CRS^ mp p|Ofe> tot pm?’ ^to R# RRERt- tot, ®tR# ^ 
to cRm p?m rrr? ^1r to to tom ptm tot <mt 

bi<i#f& pm tom r rA Rtto Cto ^ cto rrm- 

Rt% tor t>ito>fi> pife^ tot to «6t pm Rp rr, 

mr^cR ®it PR® (mtto cto RtRt pto rir RR^ e t pk 

toto (mt-^mt ^ p^® ^rm^? «^[ <jto <mR mRsmr 

rs tto§ tom to to to tot mrnmtR mpm 

mrmto ^ mpm c^to?’ Rffm ptoR to ^m cto 

®ito->if®itc®t cPtomt mm Rpto mt, tot^’ to Rt 

«rttoR mrto <m pr*to mm^R m<itra pnr® tom? 
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C"RR« tt 


^ RR TORJ SaR CTOR CTOfl TO?, 

to ^tw tot £«irios j?=i<mc^> hi^Ur wM-Rt%! Rift ri^cr 
ctor cRRfl, ^srnsf pier Rtfw ctor rtpi ^ 

rf m rrri r RT^t «rr Rim ta hiR>w ^tfroi tort to? 
rr? rct riIto ^ 5 ^ rtw Ri^np RtCT srf<^t rct 
<^«ic e i!-‘c5 . r^r r? r 

R«8i^)«i e r wti 'grct $e#ir torU*? ^rto f*rrot 

^CT PfTO, v ©lc fc ra <5«ic^> 3TR l *Tlf®<I 'ffwR <H«iRfi> ^f%R 

rict tot w rrr« R'tei^’i e f (tot ^toq RfNt^t) fRi 

TOR ^CT'Q r^rmi RCT (X.oics.i I Al'SrlCTl R*}*tJ 

?JgRS? R%3 %TO RCT ffiCT TOR «*R$ f®f% RCT RsTO 

fRsiRCR to^itot ^ritw to ctptq TOfat^R rrr 
^rto gtr ‘rt^r’cr ^u pier cro tj*trTO ^eto r c^ 
rs[TOr r^Trr rct^ tww i rsis rfr w%i tot r^ <#rt 

TOff ^CTf R^ C«IER R^t TOfroi* *Ria ^ rto 

%*lf|t^I *ff RR m*fa (f^) ^CT flf&CT firCTE*H, R®R 
»IWIWIPRI TO! TO RRpft R ijfftCTtW ^ I 

Rfr ^ ’tf^CTCT, ^to rrr rht ctoh r^-^eu^r 
to? rreto rer RTORRTft ^ TOito ^rirto 

TOtfw <T^Rv3 R^®!% 'QTO^t W**\% 4R RTO fifTO 
fi|fR*lf%*n# TOR ^tfRTO^ ^Rlfwi*MR RTO 6 ! 

«#TO RE3 RfW Wt fRTETO R1W fw R3R RRTR RE<J f^CT 
TO RTO TO? RRWT TO <ME<M TOURER i CT TORW 

WTO «t*l?pr® fRTO RR ^Rfw £R% RRTO RR ^fW-RTO 
2Rt e f TO*TCR fTO5 TOWR 4R TOTOSR *I^CTCTr 
Rh?R%RRl ‘TORRTTORTOtCR RRWl TO»? C®tfVR 
TORRTOl’Rtf^l 
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f53lS }b-(t 


"fa&ss 5^5/ to, orar ^ $w r (^ s 8^) 

- /% org? « /t/sar ri&Mmu a fay fib* 

TRmcy slfhlij <77TO J//®^ ■^ < t )5 7 •£!<!> hi /&'3f/-'»/ < 7*v/ J a 

vnfiwhFPF ’p**a r ^rorar ♦tout's sfr ?r*K¥ fog twi^u^m’ 

ffv^t *nm ^r?, Rc<<p<ih *mcs? ‘*tf&s-i[*if' Rpm frwf)® 

m*tj i wwsni mutual fpuift cep cw*it vn&j} to fa? 

“vrmwi Wf5a»s/ ®7^r, *(**13 *JF$a) m*r 

irftrr % VKm (v-ifp ^avt *ru$a) <w vt^m (stfvffe 
?am *rp$a) wftm r (b- g ^) 
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>iHiiPivs ^ftao PiRceni *i?r^ 

'^^5TfWv3 wi|ertH<l ftftw 7\?ms 'G ^srf^TR Wtf^I 

^Rft i 

^sj-^rf^ vSSR-^ WIW 3H^rt3J wm I 

'QTrfsjt c>oiM tar i 
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Black hole faw 


aai ^ SWW 

toij ^ 1% ^a?t 

?te? 1 ®P|S ^ti 4?? ^r? 

(THtW ^fc<*4 ?*T 

(Gravitation) the? 

(Enormous pull) 

R»^C4 CW*5? fto 
^llc*? i Uh >t<ict>c*j 

‘^k'llW-if 'G 
'iii^^i ^5 *n, ?jt^ 

c^?^c? fi><ito<) wn 

m\ Black hole 
^in ‘^j^f-?’ ^fwm 
| 

Cluster Oaw)g ^ ^v<J^ 

TO fast *m*fl#d 

*aW* W 

sH^N ?*ft 3? I 





#f, rt*TN^ ^ ^ 

<1<1W<1 WTOJ *tfos sst^as 






i nrrTSInKr 

. «T- *145 PC< ^ 

E3i53ii 



cr^ai>^iiigl 

K1 Cl 


z.s ■ ' ^ ■ .-,“ *, *'. ■*•’•' " ^ 

isimpSHiSkB 

fell >\^l E? 1 


Hte» s, -"^~ • *>«£’»■ 




Constellation 


^s>)g ^ fj^rff 

^|<|^|r^Cf^tft 4?W ^M41, 
?T C*T?ffs C^T 

%to? W 

C??t?, TO ^3? 

(Constellation) ?ftsi 
*llsf&'a I 

^5 >l<tV||lJ brbrf& 

Constellation ?tfi^ i 

Core (w^ff TOIg to. 

5j^-^‘pt£T5; f^°?t Asteroid ?t 
Comet-4? 

?«Tf ^?, ?t 4? t>^aRc<M 

4?*to to?? f?f%3 *mic4 ? 
to «ri^o i 

Corona (C^tt^Hg :3 jc*f? 
'aiMWt'M ?I$M? to 
*MCt>c? *jZ?? (Outermost 
part) ^v“ft?> ‘Corona’ ?*Tt 

3? i 




ml)g ^ Wst^P 1 ^ 
T5tf&¥5 ?^tt (Highly 
energetic particles) ?t 

m M pv £rm *tfto 

^<=1 ?*E? «Tf^ i Gamma- 
ray, X-ray, Ultra violet 
ray ’’T^ Cosmic ray-? 
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08tr f?T5rts?, ft {Hill'S G 


Cosmology (Rfiw)g 

^ttoR spm 

araRrNto 

‘ 5 ttR^ e tft’ ‘Cosmology I 

Day fjgg)j c*fr am, 

(Spin around once) <R 

*rmw m \ rr 

>Rto to (Day) ^rt ^ i 

Dwarf Star; ^Nlorg 
^Mlil '!H < Wf5 CR& 
Dwarf star RTt ^ i 

Eclipse (at^Ps ^licn 

®Wf ^M^Ul ^US 

'^^R'S <^xa<p\i<? *rn 

c^H ^ 1 f c f R ^rtsfto u>t<p 
m, ‘Eclipse’ i CW 
^ R*R ?3T*fa 7Rf»f tto *tsR 

■‘PM, ^*R 

cwr r, ^ 

'SMEW'S ^®*R ’Jtf afcfl 
(Eclipse) i 

Electron ($eptc(G »02 

’T^t^ to<t CRRto bl'Sfy'S* 
<«4tol R totofcRl b^to 

W5 *ltoH RitCS RtRl 
rrjr 4R wra ft'SQ»{iic>w 
^‘ E 1tWt=T Cfifto RtoR 

^ItW I ^I*r3[ 
'Stsr sffa 9.1 * 10‘ 31 kg. 


Element (^»fto)g 

Rft< I CW R%®R, 

RtwrcsR wtto 

*Rt< I 

Escape Velocity (#5 
*tto)g crR Rg? 

^a^sT^gi 

7 R‘^4^ ,p f RPicii ww 
ct *tto srctrt'SR 
Escape velocity i ’'jftff'jk 
y^TRj Rto 

f^S^h/WC < ?'6 i 

Event horizon; arm 

ctoR ‘^i^i^’ 

(Boundary) CRffiR 
’tfe’ (Escape velocity) 
RfaRa , tf^t *i»i ti arm i 
r*r crr rs «ri*fto *m Rta 
'5l?f RR (sfe., <^115 
rr^ f^j-f»s| RCii ‘sijI<p 

cRtR fb«to« rr Rto 
Rn i 

Gas Giant: ipRtRlRRt? 
(5$ CRfo (Core) toft 4R ^ 
WlilW fef% Rt<T b^to> RR 
'Q W Rittf to ^8 ato 
‘RR Wto’ RTt ^ l 

Light Second (RtffTtR 
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^5jSR. '88S> 







^ZPT^, 'Q ’tRpa 

*tmcsfa cwa;® (c^ft), 

sH>iUn, ca 13 *tri 

^sjtf^ 44S3 Rpi'a 44 

R<rf& 4 t wr ^ 

5 tTt*Tt# I Rrt’H 4 <T*fo 

srm ioo C4tfc ’IjmiIR 

«Tf 5 ‘K 3 C 5*1 I 

Giant Star: 


‘Giant Star’. 

Gravitation (# 54 ^)° ct 



*MCb«l ^5 Wf 
(Wave length) ^ 

44fif (High 

energy radiation), 4 <lfa 
44?. £ft% GiWtW^ 

4141414 fts|R>a 

4ra wprcm 4^ 

4 tt 4 i 444 ®t 4 t 4 
^*0 Gamma-ray 4<icb«i 
< 4 Rt « 4?44 ^ f^sM* i 



'a|lG e ll4 4f*tl (Ray of light) 
44 4444 44 E 4 4 v 5 $$ «N 
C4tfs *Tt£4, ^ ^G4 ‘44 
^rfi?rt44^‘ (One light year) 
44t 44 I 44 

^T(* 1 144 < 44 t 4 ^ ?m *o 

GjfatH fawlfilUto (^ 


Magnitude: 


44 i 


f’C4 44t 


Moon (Ftw)g *jprt-4tf4, 

1*t«Tt£f54 f4£4 teft SflTT ^ 

4iwt4 4i$*r 4114 4*43 Rms 

44, 4T RRtJ 444^4 ^fR%4 
4 G 4 4 tE 4 I 
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«<fo ^«lH, Mini's « «RR>H 


Meteor flWis ^g-^g 

415144=11 4t 'ffc 4t 
<H^4W £rm 44TO3 
J ilc v! l '<i^c c t ^cy? *4?4 
4C4 414 44? 'siimn ^®ff4 ^f| 
4t4, 4t Shooting Star 
t^ft^a 4f4f54 i 


Meteorite 0541^5 


C4 444 <11^^ ^_ 

^ *apr^ 4t?4 41 w 

C4 'si I v| I vo <K3 i 
4 cm <.4 Meteorite 44 t 44 i 

Meteoroid : 


ct 443 ^t ^Ftar 44$ 4? 
44? 33^4 ^^n?i *ffSs 4 «i 

4E4. 4CWdC4$. 441 
Meteoroid i 

Meteor shower g 

^ C4t4 ^IW^H 
44 ! 44 C^4 4C3 ‘ t lR‘iH c f <K3 
vo44 ^ *£R4^ C«R4 
4T144 Meteor (^t) 
'siHwc'l sfwt 4t4 (^ 
W*J<1 W^]) <lMt>1« 4Tc4 
^ ^ 44t4t 

Rcil 44$ 4lt'4 C4 4T144 
'5||wl<j fi|l4^S ■’jit 

4C4 va^ Meteor shower i 


Matter: 4g4 W, 


4t fgw 444 43 

vsrf%^ 4414^1 

Molecule Corals 4T4i#l4 
RRbiu 'snwi 44tf44 ««i 
RRlVO 4£4 ‘4(ef 4f&S 44 I 
v^WR. 41414=14 4 l flC ! fo 
C4lt44 44 (^WM 441 44 I 

Milky Way Galaxy: 


' SI14R44 4$ PTTiTCfflS C4 

*lfl«1l4N vsR4$ 

Milky way galaxy 441 
44 i 41414R4 

^rsjif44 RR>4W4 4t4t=t *5144 
44 4l4l 444£4 4R44 *iJl?l Rr? 
41414 Jf 4ft4 HM44=t 441 


r* Vt* 


National Aeronautics and 
Space Administration 41 


ivirnirirn 


^ m ‘irii u i 


w^l4h ^pr 

4tf4 44?. '»rtRVfc44 fass 




Nebula (C44*it1g ^4t-4lf4 
44 ?. 441714 wra f4*tt4 

CW}3?, C4 CW}® (7R4 ^ft 
Hlc^ 4t, f4S er*i| C44 ‘“tvo-^Rjij 
4^4 I 4p|1^ 44^3 ^f%4 

4tmi4 41^ C444T I 
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^firohln 


Neutron to* 

Unit- ‘anfefap 
Rfcftp’-* Rto *£& £f4l* 
toRTO (Sub atomic 
particle) TO fro^TO^, 
ol'stRil'i (Zero electric 
charge) 4TO. ^3TO* toe^ 

m 1.67XiO' 27 kg i 

totoi* csifi>t** ^iic'jt 
RPi'a TO* ‘4j|uft<? R\S1B>’ 
ftaftTO* i 

Neutron Star (Rfeifa tog 
^TO ^TO TO^ai (Supergiant 
Star) **TO TO* TOaTO* TO 

^tcto *mTOro?TO* cros 

^l!4lt** C* fiTFS’tfTO'o 

(Small 

spinning part) cTO*> *1*, 
volc^ ‘1 hv5j3h ^Bl*’ TOTO TO I 
‘RvSja , f *il»i4 

toR^M^-^ ww\ nf^o i 
Nova ^ (PTteftS C* TOTO 
^rK to* TOtTO CTO4 

TOTTOTO* fc^l'Sl £f^ ^C5f 

«t*^'oTt'o Rtsfitoto to*tc* 

**to TO* Rs* fera sR to* 
to*, ^ ctoto tot 

to i 

Nucleus: cwlR>*flca 

TOMI^R **rgft7T wrf^fRg 
^°TO4 ‘nucleus’ 
f*fTO5 TOt to*J s|lc4 l ^ic<p^* 

TOfrt TO *f*jf*% 

Nucleus taw TOtTO* TO** i 


Nuclear Fusion: c* 

TOifTO^a f5\a* ^5-^5 
TOtft* TOtt (Atoms) TO~TO 
RR\s to* to? to? ^tft TOTOT 
^1% TO*, a? TOifTO^t 
‘Nuclear fusion’ toT TO i 
^5* TOiR ^’qfS'o TO3TO* *** 
totTO-R^TO TO*TOt«f cvo«j#)- 

wf (Radiation) ^TOl TO* 
TOt4 i 

Orbit (TOTOTOTig 

^Ic4 C4"H TO C* 

4 I 0 R 4 TOTO $TO fro* 
TO^ITOs «MtU*l 'ail«4n> 

TO* t>l*Rt4 'SIM'^H TO* ^ 

TOlRtTOt; ‘Orbit’ *t TOFTO 

TOR I C*TO <jRft \st* 

toftoto $to fro* ^* 

M*Rt4 \ait*^ TO* *154 I 

Planet (ste)g totos* 

t>^R(.4 TOroTOtTOa toto*- 
fvofclM TO? TOW TO I 

toto** to <toto Rto* \obt 

to^to to to 1 
toitow* CTfroRrot* 4 

kfi>at*'srtR«^3 toto5 1 
Pulsar (TO*ret*)g 
^t* cto*s frofo TOTOtrofti 

(Radiation), TO TOTOE* 
to^* ’tfros 

TOt*fa\a TO* TOC4 I 
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Planetary nebulae: 

« gt tcsrar fegg 
was fgfgtf gjtgg[8? gt 
W$FU CTORt gift ^tWI 
gW fggfS 4*ttgt I 

Prominence 

C«lw ^TfeSRT f*W tefofll 
^3$ ^rf^f*wt, Tft pRtH 
Sff5f 

m ^5 gf^T gtfe 
gW I 

Protostar i ^gffc <£< gg^i 
g^agtg *w ‘srtgfgg ^g^ 
ggfa’, eg ggfcg ogg^ ^ 

wra CgtTg ‘Rv8(tf*lWl 

fg^rtg’ «?f gcg gtggtgfgg 

ggfg i 

Proton (cstfBsfls 
'ai'oj'alW gcsrOJo bl€sfys» fg 
gftgt, gt Rv5fo*liC>l R'Bjit'M 
gw Igfgo geg «m*m geg i 
4g 'a^st 7 ? gm 1.67X10' 

27 kgi 

Photon (wI’Bh'Is ^rWtg 

•^Jao^ gRg|$. *ct», ‘c<elt>«i* i 

ggt*lcgj ^g g*rtg gfe gc^ 
£ff% eg eg 05) £ftg btr5j,ooo 
g|$g I 
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fggm fog Meg g\fg<3 
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Quasar {egtHPTHls 

e^fae^ig fgeg g^cgggfo 
fltoMU srm £Ti^ grtfgfo 
g<fo ^g vj$j<simR><j> 
csmt^F, gt cggeo ^<pf& 

gwra go fgg 4 t>t vS^oi 
^5tg io,ooo fgfggg g^ 

giMt#g co^#wm ggtg 
^g?. ^Wt ^tg gtg >oof& 
g^gjhilfo ^rwtgggm i 

Radiation (cvwrfyfreOg 

eg tg gs egeg fg*fo otg gt 
foegeg tbfcuni (Wave) 
go ggtg geg ^gstgg geg 
gw i 

Red giant (*IM gtgg)g 

^jtgWg ^fg cseg ^egg 
^egg ««r g? grog *mg 
g^agfg ggfo^fo, ggg otggtat 

'geg^lfo geg foftg vaiuiow 
g^wt ege^ gtg i 
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(TTOt 3TO 5 ^*13 (7TO1 

^r^-tftsil WfW'i “MG'S 

TOPI £ «IMvoH<»| 3) 4Sll>M» 

fR 

I i||^<J ftaft 
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fTO 3 <ito, to 

'q|W r ( < £'® RH? ^■'Tt^ 3 
‘ijfswtfSRf RRH TO i 

Solar System (c-^fa'spfc) o 

«i**r*i£jc<i a Rw (71 ^lf& >£1^., 
^*f£fc, 5£TO*I> G -st^J t^fro 
TO^H TO ^ tor 

wiwi <zm* to*, £ 

RTO £f^ G ^*l£f^, SJTO'J G 
SRt'i'QTTTn^ 4TO1 OTfaSFK 

toi to to 3 i ^9rm 
wot TOfro toto 

RTOT ^TO 3 

to wi ^ i 

Solar woind 8 ‘'J&CI*! 

(Surface) C'TOF i RI*Jcu '•^“fl 
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Space Craft 8 WTOI *tffal- 
G GR^R TOR *rfTO5R 

tor 'Sri irt TO 3 mRroi 'foft 

TOt TO 1 v ®l(. < t 1 ^ Space Craft <10*1 I 

Space probe S R^RlfRifa 
WtTOR, TO TOSi TO5 
■sf^p^RT ^SfT^tt^ 3 cvStTff^ 
>)VJGTO TOTO 

toi to?. toto ^ “^ifkvs 

fTO3t%TO fTO 3 ^ CTO*! TOT i 

Space Shuttle ° (71 TOTO*! 
RR7R (Space craft) RRjcat 

TOoTtfft TOst TOPs?% >iM|viM 

WJTRI CTO^ <PifT TO, TOR 3 
Space shuttle <iW I ^TR 3 
RtTOTO TOTOTTI WJTOI 
^CTOR TOt TO fTOl TOTO^ 
fro 1 0*1*1 R'o I Space shuttle 

rr rr wra rrt rtr i 

Space Station 8 3II>T 'STTO^RIR 
TOJ Rv 5 RTOR ^Hltl 
Rt Satellite, RTO^tRJ ^R RTO 

tot rrjj 

mRl 'SRI <TO 'o|>|V|H f%f% 

frocR rirtot rrt to i 

Sun g ^R# RTRTTfR RTOR 
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Supergiant star 8 RRt 

<p^ R^ | 47R3 
*nai RRRRF fwPtiJH ^ i R’sfs 

RFs| R^5 ^CR 'fit? 'fill^shM \5vo 
RR 3.CR I 

Supernova {gRtRCRjgt) 8 

«i* s i s w)R (Supergiant star) 
R^RSHR* R^tfRT^RR'tt 
■yiMWlwl’, RT Wtl« WRRt 

4R?, ^it rrr rrr* i 4^ 
^RMCRM<I RRSRTRtMR csrr* 
sri <rr ‘Th'SlQh ^ra’ fR^Rt 

tura cm' i 

Star (f^q) g '5ffRR'» 

f^pR^f^r 5Ut% rr, rr 

f^vsR (RtR 5 ^RjJ ^R tic'll 4R° 
RtR (Light and heat) I rRIcis 
^TR ^IRRiR i£)<Ff[> Wi | 

Universe % R^T^RRI 

pRlSRH RR*R 3RRR 


R^RFRf^R 5 WI^ CR WtWCRR 
'SffRRfR fR^5 if 

4R* R^R5£3R3. 

^jR’si R®n I 

X-ray (4RI-CR) % R°lRRi 
'©RR frfRJ (Short Wave length) 
fif*f& 'tC * TRRSaT RJRKRfiJR* 
wtvSW*iR’, RT #R 4R* 
2n^<RCS>« 'SRJ ftlnw 
*>||Wl<MplI I 

Year (R^RR) o 4<Ffi5 £R ^RR 
blRPtW R^*RR 4RRtR o|M\o<H 
R^tR WWs CR RRR fifraRR RR, 
$ RRTRTfJ ‘R^R’ RRT 

RR I ^jfRft O'bfi’ IrR 'Jj RR*! 8tr 

ftfRS 8<\ CRCRSCO 3JCRR bMfHW 
RF^RtR 4RJRTR ^[CR vSfRRT, RT 
rrrTr 4R* w RRt ^R I 

Zone of avoidance % ^IrIcrR 
’UMT% R^R 3 RTR* TPf CRCR 3 
Interstailer gas 4R° dust CRTRR 
R^CR CRRTR 4R 4 Rt 3; Plane-4 
WtRRCRR CR 4RRn RjMTf^ 

^ 5 R| CRCR ^RT^RR RfRRo 
£ *JRJ 4RTR 3 TCR 3 Zone of 
avoidance R*TT ^R I 
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